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PabGouass mporpamma 1o ydeOHOMY mnpenmeTry «Xumus» (06a30BbIii YpPOBEHB)
(mpeametHas obnacth «EcTecTBEeHHO-HAaydHBIE MPEAMETH») (Jajieeé COOTBETCTBEHHO -
nporpaMMa IO XHWMHH, XUMUS) BKJIIOYAET TOSCHUTENBHYIO 3aIlUCKy, COJEp)KaHHe
oOydeHus1, TUTAaHUPYEMbIC PE3yJIbTaThl OCBOCHHSI MPOTPaAMMBbI TI0O XUMUH, IJIAHUPYEMbIS
PE3yNbTaThl, TEMAaTHUECKOE TNIAHUPOBAHKE.

[TosicauTenbHas 3amucKa OTpakaeT OOIIMe IMeNu W 3aJaud M3yYeHHUs XHMHH,
XapaKTePUCTUKY TICUXOJIOTMUECKUX TMPEANOChIIOK K €€ H3YYCHHIO OO0YJaroIIMMHUCS,
MECTO B CTPYKType Yy4eOHOro IjlaHa, a TakKe IMOAXOJbI K OTOOpY CoNepKaHus, K
OTIpeICTICHUIO IIAHUPYEMBIX PE3YIbTATOB M K CTPYKTYPE TEMAaTHUECKOTO TIIAHUPOBAHWSL.

Copnepxanue 0Oy4eHHMsS pacKpbIBaeT CoOJepkKaTelbHbIE JIMHUHM, KOTOPbIE
npeIaraloTcs Uisi 00sS3aTeIbHOT0 M3YYCHHS B KaKIOM KJIacce Ha YPOBHE CPEIHEro
ob11ero oopa3oBaHus.

[Inanupyembie pe3ynbTaTbl OCBOCHHUSI MPOTpaMMbl 1O XUMHHU  BKJIIOYAIOT
JUYHOCTHBIE, METaNpeIMETHbIE pe3yJbTaThl 3a BECh NEPHUOJ OOYyYEeHHs] Ha YPOBHE
cpenHero oOIero o0pa3oBaHus, a TaKKe MPEIMETHBIE JOCTIKEHUS 00ydJaromierocs 3a
KaXJIbIH T0J1 00yUeHUS.

HOACHUTEJBHAA 3AIIMCKA

[Iporpamma no XMMHHM Ha YPOBHE CPEAHETO OOIIEro oOpa3oBaHus pa3padboTaHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBaHnMn
B Poccuiickoii ®enepauun», TpeOOBaHW K pe3yjbTaTaM OCBOCHHS (enepaabHOu
oOpa3oBaTeNbHOM TMporpaMMmbl  cpeaHero oOuiero oo6paszoBanust (POII  COO),
npeacTaBleHHbIX B DefiepalibHOM rocy1apcTBeHHOM oOpa3oBarenbHoM ctannapte COO,
¢ yuérom KoHuenuuu npenojaBanus y4eOHOro npeamera « XUMHs» B 00pa3oBaTENbHBIX
opranm3anusix Poccuiickoit deneparuu, peaau3ylolMX OCHOBHBIE 00pa3oBaTeNbHbBIC
IIPOTrpaMMBbl, U OCHOBHBIX ITOJIOKEHHI «CTpaTeruu pa3BuTus BocnuTanus B Poccuiickon
®depneparuun Ha nepuo 10 2025 roga» (Pacnopspokenue [IpaButenscta PO ot 29.05. 2015
Ne 996 - p.)

OcCHOBY MOJXOJ0B K pa3pabOTKe MPOTpaMMbl MO XUMUHM, K OMPEICICHUIO O0IIeH
cTpareruu OOydeHHMs, BOCIUTAHUS M Pa3BUTHS OOYYAlOLIMXCS CPEACTBAMU Y4YEOHOTrO
npeameta «Xumus» 1 10-11 kimaccoB Ha 6a30BOM YpOBHE COCTABHIIN KOHIICTITYalIbHBIC
nosioxkeHus: GI'OC COO o B3auM0O00YCIOBICHHOCTHU 1I€JIEH, CONIepKaHusl, PE3YJIbTATOB
0o0y4eHust U TpeOOBaHUM K YPOBHIO OJITOTOBKHU BBIITYCKHUKOB.

B cooTBeTcTBUM € JaHHBIMHM MOJOXKEHUSIMH MporpaMma Mo Xumuu (0a30BbIN
YPOBEHb) Ha YPOBHE CPETHETO OOIIET0 00pa30BaHUS:

yCTaHaBIuBaeT oO0s3aTenbHOEC (MHBApHMAHTHOE) MPEAMETHOE  COJEpKaHUeE,
OnpeaensieT KOJIUYECTBEHHbIE U KaYECTBEHHBIE €r0 XapaKTEPUCTUKHA Ha Ka)KIOM JTarle
U3YYEHUS NPEIMETa, IPEeayCMaTpUBaeT NPHUHIMIBI CTPYKTYPUPOBAHUS COIEPKAHMS U
pacnpeziesieHus ero Mo Kiaccam, OCHOBHBIM pa3zeliaM U TeMaM Kypca;

TaéT TMPUMEPHOE paclpeliesieHue y4yeOHBIX 4YacoB MO TEMAaTHYECKUM paszfenam,



PEKOMEHAYET MPUMEPHYIO IOCIEAOBATEIbHOCTh W3YUYEHHUsI OTAENBHBIX TEM Kypca C
y4€TOM MEXIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKK y4yeOHOTO Mpoliecca,
BO3PACTHBIX 0coOeHHOCTEM oOydaromuxcs 10-11 kimaccos;

JAET METOAWYECKYI0 HWHTEPHPETAlHI0 LEeJed HW3y4eHHs MpeaMeTra Ha YPOBHE
COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEAHETO 00IIETO 00pPa30BaHUs, COAEPKATEIBHON
XapaKTEPUCTUKN IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTelIbHON
nporpaMmbl  cpeiHero oOmero oOpa3oBaHus (JIMYHOCTHBIX, MeETalPEAMETHBIX,
MPEIMETHBIX ), OCHOBHBIX BUJIOB yU4€OHO-TIO3HABATEIHLHOM JIEATETbHOCTH 00yUYaroIIerocs
[0 OCBOCHUIO coziepKaHus npenmera. [1o BceM Ha3BaHHBIM MO3UIUSAM B IIPOrpPaMMeE IO
XUMHUHU COOJTFOICHA TTPEEMCTBEHHOCTh ¢ (efiepalibHOi paboueit mporpaMMoil OCHOBHOTO
oOmiero oOpaszoBanus mo xuMmuM (I 8-9 KimaccoB 00pa3oBaTENbHBIX OpraHHU3aIHil,
0a30BBI YPOBEHB).

XuMuyeckoe 00pa3oBaHUE, MOJYyYyaeMOE€ BBITYCKHUKaMU 00Ie00pa3oBaTeabHON
OpraHM3alliM, SIBJISETCS HEOThEMJIEMOM 4YacThi0 HUX O0O0pa3oBaHHOCTH. OHO CIIyKHUT
3aBEpPIIAIOIIMM 3TallOM pealu3aldd Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE
KJTFOUEBBIX LIEHHOCTEH, MPUCYIIHUX LIETOCTHOM CUCTEME XUMHUYECKOr0o 00pa3oBaHus. DTH
LEHHOCTH KacaroTCs MO3HAHUS 3aKOHOB MPHUPOJbI, (POPMHUPOBAHHUSI MHUPOBO33PEHUA U
oOmIeil KyJnbTypbl YeJIOBEKa, a TAaKKE SKOJOTMYECKM OOOCHOBAHHOI'O OTHOLICHHS K
CBOEMY 3I0pPOBbIO M MpHUPOAHON cpene. Peanusyercs xumuueckoe oOpa3oBaHME
oOydaroluxcsi Ha YpPOBHE CpeIHEro oOlero oOpa3oBaHUSA CpPEICTBAMU YYEOHOIO
npeaMeTa « XuMus», COAEPKaHue U IOCTPOEHUE KOTOPOro OIPEAEIICHbI B POrpaMMe IO
XUMHUH C y4€TOM crnenu(UKU HAyKd XUMHUM, €€ 3HAUYCHUS B MO3HAHUM MPUPOJLI U B
MaTepUalbHOW >KU3HU OOIIEeCTBa, a TAKXKE C Y4ETOM OOHIMX IeJed M MPUHUUIIOB,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEHETO 0011ero 00pa3oBaHus B
Poccuiickoii ®eneparnuu. Tak, Hanpumep, pu (HOPMUPOBAHUH COJIEPKAHUS MPEAMETA
«XUMUS» YUTEHBI CIEAYIONINE MOJ0KEHUS O CeU(pUKe ¥ 3HAYCHUN HAYKH XUMHH.

XUMHSI Kak 3JIEMEHT CHCTEMbl E€CTECTBEHHBIX HAyK HIpPaeT 0co0yl poiib B
COBPEMEHHOW LIMBWJIM3ALMHU, B CO3JaHMU HOBOW 0a3bl MarepuanbHOW KyJabTypbl. OHa
BHOCHUT CBOH BKJIaJ B ((OPMHUPOBAHNE PALIMOHAIBHOTO HAYYHOTO MBILUICHHMS], B CO3/1aHHE
LEJIOCTHOIO TMPEACTaBICHUSI 00 OKpYXKAIOLIEM MHUpPE Kak O €IMHCTBE NPUPOIbl U
4eJioBeKa, KoTopoe (OpMHUpYETCSs B XMMHUH Ha OCHOBE IOHHMMAHUSl BELECTBEHHOTO
COCTaBa OKPY>KAKOLIEr0 MUPA, OCO3HAHUS B3aHMOCBSI3U MEXY CTPOCHUEM BEIIECTB, UX
CBOMCTBaMH U BO3MOKHBIMHU OOJIACTSIMU MTPUMEHEHUS.

TecHO B3aMMOJEHCTBYSI C JPYrMMU €CTECTBEHHBIMU HAayKaMH, XHMHs CTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIBTYpbI, HEOOXOJAMUMBIM YCIOBUEM YCIICIIHOTO TpyAa
Y JKM3HU KaX70r0 4wieHa oomecTBa. COBpeMeHHAasi XUMUS KaK HayKa CO3HIaTebHas, KaKk
HAayKa BBICOKMX TEXHOJIOTMH HalpaBjieHa Ha pelieHre TIIo0adbHBIX MPoOsIeM
YCTOMYHUBOTO PAa3BUTHS YEJIIOBEYECTBA - CBIPbEBOM, JHEPIETUYECKOM, IHIIEBOU,
HKOJIOTHYECKOI 0€30MaCHOCTU U OXPaHbl 3J10POBbSI.

B cooTBeTCTBUU ¢ OOIMMMU TEISIMU U IPUHIIMIIAMU CPEIHET0 00Iero 00pa3oBaHUs
comepxanue mpeamera «Xumus» (10-11 kmaccel, 0a30BbI ypOBEHb HW3YUYCHUS)



OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYarolIUXCs,
HEOOXOMMMYI0O UM Il BBIPAOOTKHM MHPOBO33PECHUYECKUX OPHUEHTHPOB, YCIEITHOTO
BKJIFOUEHHUSI B )KM3Hb COLIMYMa, MPOJOJDKEHHS 00pa30BaHUs B Pa3IMYHBIX 00JIacTsIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBnsomuMu mpeaMeTa « XuMus» SBISIOTCS 0a30BbIe KypChl - «OpraHnnyeckas
xuMus» 1 «OO0Iass 1 HeOpraHU4ecKasi XUMHUs», OCHOBHBIM KOMIIOHCHTOM COJICPKaHUS
KOTOPBIX SIBJIIFOTCS OCHOBBI 0230BOM HAYKH: CUCTEMA 3HAHUM 110 HEOPTaHUYECKOU XUMUU
(c BKJIIOYEHHEM 3HAHUW M3 OOIIEH XUMHUM) M OpPraHMYEeCKON xumuu. DopMHupoBaHUE
JAHHOW CHCTEeMBbl 3HAHUW TP M3YYCHUH MpeaMeTa oO0ecleuuBaeT BO3MOXKHOCTH
pPacCMOTPEHHUSI BCEr0O MHOT000Opa3usi BEIIECTB HA OCHOBE OOIIMX IMOHATHUM, 3aKOHOB U
TEOPUN XUMUH.

Ctpyktypa cojaepkaHusi KypcoB - «Opranuueckas xumus» u «OOmas u
HEOopraHuvecKas XuMus» copMupoBaHa B MporpaMMe 1o XUMUU Ha OCHOBE CUCTEMHOTO
MO/IX0/1a K U3YUYCHHIO Y4eOHOro MaTepuaia u 00ycloBiIeHa HCTOPUIECKH 000CHOBAHHBIM
pa3BUTHEM 3HAHUM Ha OMNPEACIEHHBIX TEOPETUUECKUX YpOBHAX. Tak, B Kypce
OPraHMYeCKON XMMHUH BELIECTBA PACCMATPUBAIOTCA HA YPOBHE KIIACCUYECKOW TEOPUU
CTPOCHHUSI OPTraHUYECKUX COCIAMHEHUM, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX WU
AIIEKTPOHHBIX MPEJICTABICHUN O CTpOoeHUM BemiecTB. CBeeHUsT 00 M3y4aeMbIX B Kypce
BEI[ECTBAX JAlOTCS B Pa3BUTHUU - OT YIJIEBOJOPOJOB JIO CIIOXHBIX OHOJIOTMYECKH
aKTUBHBIX COEIMHEHMH. B Kypce OpraHm4eckod XHMHMM IIOJYYarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IE€PBOHAYAILHbBIC
NPEACTaBICHUSI O XUMHUUYECKON CBSI3M, KIACCU(PUKAIMOHHBIX TPU3HAKAaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON pEaKIIUH.

[lonx HOBBIM yIJIOM 3peHHSs B TnpenMere «Xumus» 0a30BOro  ypoOBHSA
paccMaTpuBaeTCsl M3yYEHHBIM Ha YpOBHE OCHOBHOrO oOmiero o0pa3oBaHUs
TEOPEeTUYECKH MaTtepuan U (aKTOJIOTUYECKHE CBEJCHUS O BEIIECTBAX U XUMHUYECKOM
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111as 1 HeopraHudeckas XuMus» 00ydaroIIuMCst
MPEIOCTABISCTCS BO3MOXXHOCTh OCO3HATh 3HAYEHHUE [MEPHUOJMYECKOTO 3aKOHa C
00IIIETEOPETUYECKUX U METOJOJIOTMUECKUX TO3UIHNM, TIy0)Ke MOHSATH HCTOPHUYECKOE
u3MeHeHne QYHKIMH HTOro 3akoHa - OT o00oOmarmeil A0 OOBACHSIOmEH Hu
MIPOTHO3UPYIOIIEH.

Envnas cucrtema 3HAHMHW O BaXXHEMIINX BEIIECTBAX, MX COCTaBE, CTPOCHUHU,
CBOMCTBAX M NPUMEHECHHHM, a TaKXKe€ O XHUMHYECKUX PEaKIUsAX, UX CYIIHOCTU H
3aKOHOMEPHOCTAX MPOTEKaHUsl JomoJiHseTcss B Kypcax 10 u 11 kiaccoB anemeHTaMu
COJICp’KaHUSl, UMEIOIIMMH KYJIbTYPOJOTHUYECKUM U MPUKIAIHON XapakTep. DTH 3HAHUS
CIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3U XMMHH C APYTUMU HayKaMH, PacKpbIBalOT €€
poOJib B TIO3HABATENHLHOM W TMPAKTUYECKOW EATEILHOCTH YEOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHUsI K IPOIIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYECKHUX
MPWIOKEHUN XUMHH, TOMOTAIOT BBIMTYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO H
JUYHOCTHO 3HAYMMBIX MPoOJeMax, CBS3aHHBIX C XMMHEH, KPUTUUYECKH OCMBICITHBATH
HH(pOpMAIINIO U IPUMEHSTH €€ JJIsl MOMOJHEHUS 3HAaHUM, pellIeHUs] UHTEJUICKTYJIbHBIX U



HKCIIEPUMEHTAJIbHBIX HCCIEOBATENbCKUX 3a7ady. B 1enom coaepkaHue y4eOHOro
npeaMeTa «XuMUsS» JAHHOTO YPOBHS M3y4Y€HHUSI OPUEHTHPOBAHO Ha (OPMHUpPOBAHUE Y
00yJaroumxcsit MUPOBO33PEHUECKOM OCHOBBI ISl TOHUMAaHUS (PUI0COMCKUX UIEH, TaKUX
KaK: MaTepuaJbHOE E€IUHCTBO HEOPraHMYECKOIO0 W  OpPraHMYecKOro  Mupa,
0OyCIIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U CTPOCHHEM, [O3HABAEMOCTb
MPUPOJIHBIX SIBJICHUM ITYyTEM SKCIIEPUMEHTA U PELICHUS MTPOTUBOPEUYHI MEXKAY HOBBIMU
dakTaMu U TEOPETHUECKUMHU MPEANOCHIIKAMU, OCO3HAHUE POJM XUMHUHU B PEIICHUU
HKOJIOTHYECKUX MPOoOJIeM, a TakkKe MpoOsieM COepeKeHUs PHEPreTUYECKUX PECYPCOB,
CBIPbsl, CO3JJaHNsI HOBBIX TEXHOJIOTUH U MaT€pUAJIOB.

B mutane perienus 3agad BOCIHMTAHUS, PA3BUTHS U COIHANIM3ALNUA O0Yy4YaOUTUXCS
MPUHATHIE TPOTPAMMOM 110 XUMHUH IMOAXO/IbI K OMPEACIECHUIO COAEPKAHUS U IOCTPOECHUS
npeaMeTa MpeaycMaTpuBaloT (OPMUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX JACHCTBUM,
UMeIoUMX 0a30BO€ 3HAYCHHE JJISl Pa3JIMYHbBIX BUIOB JIEATEIBHOCTH: PEILICHUS IPOOIIEM,
MOKCKa, aHaIn3a U 00paboTKu MHGOPMAIIMK, HEOOXOIUMBIX JUIsl PUOOPETEHUSI OIbITA
IPAKTUYECKON M HCCIEAOBATENIbCKOW N1€ATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B
MO3HAHUU XUMUMU.

B npakrtuke npenojaBaHus XMMHUU KaK Ha YPOBHE OCHOBHOT'O O0IIEro o0Opa3oBaHUs
TaK U Ha YPOBHE CpPEeJHEro ooiiero oOpa3oBaHusl, PU ONPEACICHUH COJIEPKaTeIbHON
XAPAaKTEPUCTUKU LENEe M3y4EeHHMs NpeIMeTa HAlpPaBICHUEM II€PBOCTEIEHHOU
3HAYMMOCTHU TPAAUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB XMMHUYECKON HAYKU KakK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKON JESTENLHOCTH YEJIOBEKa U Kak
OJHOTO M3 KOMITOHEHTOB MHMPOBOW KyJbTypbl. C METOIWYECKON TOYKH 3PEHHUSI TaAKOU
MOJIXOJ1 K ONPEACIICHUIO 1IeJIel U3yUYeHUs IPEAMETA SIBJSETCS BIIOJHE ONPaBIaHHBIM.

CoryilacHO JaHHOU TOYKE 3pEHUS IVIaBHBIMM LEISIMU U3YUYEHUS NMpeaMeTa « XUMUsD)
Ha 6azoBoM ypoBHe (10-11 ki1.) siBHIsOTCS:

dbopMUpPOBAHUE CUCTEMBl XMMHUUYECKHX 3HAHWN KaK BaKHEHIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, B OCHOBE KOTOPOM JIEkKAT KJIIOYEBBIE MOHATHSI,
(dyHIaMEHTaJIbHbIE 3aKOHbI M TEOPUUM XUMHUH, OCBOEHHUE S3bIKA HAayKH, YCBOEHUE U
NOHMMAaHUE CYIIHOCTH JOCTYNHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMJICHUE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHUS,;

(dbopMUpOBaHKE U pa3BUTHE MPECTABICHNHN O HAYUYHBIX METO/IAaX [MO3HAHUS BEILIECTB
U XMMHUYECKUX PEaKIHi, HEOOXOIUMBIX Ul MPUOOPETeHNUsS YMEHUN OpUEHTHUPOBATHCS B
MUpPE BELIECTB U XUMUYECKUX SBJICHUI, UMEIOIINX MECTO B MPUPOJIE, B MPAKTUUECKOUN U
MMOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHHUIl U CHOCOOOB JESATENbHOCTH, CBSI3aHHBIX C HAOJIOJIEHUEM H
OOBACHEHHEM XHMHYECKOTO OJKCIIEPUMEHTa, COOJIIOJICHHEM TIpaBui 0e301acHOoro
oOpallieHHsI ¢ BEIIECTBAMM.

Hapsiny ¢ aTuM cojaepxaTenbHasi XapaKTepUCTUKA LEJIed M 3aJady HU3y4YeHUs
IpeaIMeTa B MporpaMMe IO XMMHUH YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBHUH C
HOBBIMH TIPUOPUTETAMU B CHCTEME CpeaHero oo6Omiero oOpazoBaHus. CerogHs B
NpEenoJlaBaHu XUMHUHM B OOJBIIEH CTENEeHU OTHAETCA MPEANOYTEHHE MPaKTUYECKON



KOMIIOHEHTE cojepxkaHHusi OOydeHHs, OPUEHTHPOBAHHON HAa IMOATOTOBKY BBITYCKHUKA
OI0IIe00pa30BaTEIbHON  OpraHM3alMM, BJIAJACIOIMIEr0 He HaOopoM 3HaHUM, a
(YHKIIMOHAJIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHHUSIMU AKTHBHOI'O
MOJTyYeHUs] 3HAHUW M MMPUMEHEHHS] UX B PEATbHON KU3HU ISl PELICHUS MPAKTUYECKUX
3aj1ay.

B sTOli CcBA3M mpu u3yueHUM mnpeamera «XHUMHs» JOMUHHUPYIOLIEE 3HAUCHHE
IpUOOPETAIOT TAKUE LETU U 33Ja4H, KaK:

ajanranus oOyyarolmuMxcs K YCIOBUSAM JMHAMUYHO pPa3BUBAIOILEIOCS MUPA,
(opMUpPOBAaHNE MHTEJUIEKTYalIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOATEILHOMY MPUHATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

(dbopmHpoBaHrEe Yy 00yYarOIMXCsl KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIIM ),
UMEIOUINX YHUBEPCAJIbHOE 3HAUEHUE I Pa3IUYHbIX BHUJIOB ACSITEIBHOCTU: PEIICHUS
npoOieMm, ToOucKa, aHaiu3a MW 0o0paboTKH HHPOPMAIMH, HEOOXOAUMBIX IS
NpUOOpETEHUsT OMbITAa NEATEIHLHOCTH, KOTOpas 3aHUMAET BaXKHOE MECTO B TO3HAHHUU
XMMHH, a TaKXKe IS OLIEHKH C MO3ULMI HKOJIOTMYECKON O€30MacHOCTH XapakTepa
BJIMSTHUSI BEIIIECTB M XUMUYECKUX MPOIIECCOB HA OpPTaHN3M YeJIOBEKa U MPUPOIAHYIO CPEY;

pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, HWHTEIUNICKTyaIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH O00yYaromMxcsi: CIHOCOOHOCTH CaMOCTOATENBHO MPHOOpPETaTh HOBBIC
3HAHUS MO XUMHH B COOTBETCTBHH C JXHU3HEHHBIMU MOTPEOHOCTSAMH, HCIIOIB30BAThH
COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH I IOMCKA U aHaIM3a y4eOHOU U Hay4HO-
MOMYJISIPHON MH(POPMALIMKA XUMHUECKOTO COJIEPKAHUS;

bopMHpOBaHHE W pa3BUTHE y OOYYAIOLIMXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBILUICHUSI, HAO0JII0IaTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpblE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, MpPH TUIAHUPOBAHWHW U TPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIUTAaHUE y 00ydaromuxcst yOexx1EHHOCTH B TYMaHUCTUYECKOW HAIIPABIEHHOCTH
XUMUHM, €€ BaXHOW pOJM B pEIIEHUWH TIJI00aNbHBIX MPOOJEM palMOHAIBLHOTO
OPUPOJIOTIOIB30BAHUS, TMOMOJIHEHUS JHEPreTUYECKUX PECYpCOB M COXPAHEHUs
TIPUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOJMMOCTH OEPEKHOTO OTHOIICHHUS K TPUPOJIE
¥ CBOEMY 37I0POBbIO, a TAK)KE MPUOOPETEHHUS OIBITA UCTIOIb30BAHUS OJYUYEHHBIX 3HAHUN
JUIS TPUHATUS TPaMOTHBIX pEHIEHUH B CUTYallUsX, CBA3aHHBIX C XUMHUYECKHUMH
SIBIICHUSIMHU.

[Menu w 3agaud  uW3ydeHUs nOpeaMeTa «XUMHUS» TOJIYUYUIH TMOAPOOHYIO
METOJAMYECKYI0 HHTeprpeTanuio B pazjaene «llimaHupyembie pe3ynbTaTbl OCBOCHHS
POrpamMMbl MO XUMUWY», OJarojaps 4eMmy oOecreyeHO YETKOE MPECTABIECHUE O TOM,
KaKHe 3HaHHsI 1 YMEHHsI UMEIOT MPSIMOE OTHOLIEHHUE K pean3aliii KOHKPETHOW LEIH.

B yuyebHOM miaHe cpenHero oOuiero oOpazoBaHMs MpeaMeT «XuMus» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHOM 00macTtu « EcTeCTBEeHHO-HAYUHBIE TPEAMETHI.

OO1ee yuCiIO YacoB, PEKOMEHIOBAHHBIX IJISl U3Y4YeHUs] XUMHUH - 68 yacoB: B 10
kiacce - 34 gaca (1 yac B Heneno), B 11 knacce - 34 yaca (1 yac B Henento).



COJIEP) KAHUE OBYUYEHUSI'

10 KJIACC

Teopernyeckue OCHOBbI OPraHUYECKOU XMMHUH

[IpeameTr opraHudeckoil XWMHH: €€ BO3HMKHOBEHHWE, PAa3BUTHE WU 3HAUCHHUE B
IIOJyYE€HUU HOBBIX BEIIECTB U MaTepUaioB. Teopus CTPOEHUS OPraHU4YECKUX COETUHEHUI
AM. bytnepoBa, e€¢ ocHOBHbIe mMonoxeHHUs. CTpYKTypHbIE (OPMYIIbI OpPraHUYECKHX
BeulecTB. ['oMosiorus, nzomepusa. XuMu4eckasl CBsi3b B OPraHUYECKHUX COCAUHEHUSX -
OJIMHApHBIE U KPAaTHBIE CBA3H.

[IpencraBienne o KiIaccUPUKAIMM OpraHudeckux BemecTB. HomeHkiaTypa
OpPraHMYECKUX COEIMHEHMH (cucTeMaTudecKas) U TPUBHAJIbHBIE HA3BAHUS BAXKHEHIINX
IPEICTaBUTENIEH KIIACCOB OPraHUYECKHUX BEUIECTB.

IKCIEepPUMEHTAJIbHbIE METOIbI H3YUEeHUsI BeIeCTB M UX MpeBpalleHH i

O3HakoMIIeHHE C 00pa3liaMy OPTaHUYECKUX BEIIECTB M MaTepralaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPTaHWYECKUX BEIIECTB, HAONMIOACHHE W OINHCaHUE
JIEMOHCTPALMOHHBIX OTBITOB IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPU HArPEBaHUU
(ruaBrieHue, 0OyTJIMBaHUE U TOPEHHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKAN psAx. MeTaH U 3TaH - NPOCTEUIINE
IPEICTABUTENN ANKAHOB: (PU3HMUYECKUE U XMMUYECKUE CBOMCTBA (PEAKLMK 3aMEIICHHS U
rOpeHUs), HaX0XKJIEHHUE B PUPOJIE, IOJYYEHHUE U IPUMEHEHNE.

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKHA psiA. ODTWIEH W NPOINUJIEH -
IpoCTeHIlne MpeICTaBUTENN AJIKEHOB: (PU3MUECKHe U XMMUYECKUE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUIpaTallid, OKHUCJIEHUS W MOJIUMEpHU3alun),
MOJIyYeHHUE U IPUMEHEHHE.

Ankanuensl: Oytanuen-1,3 u MmetunoOyrtagaueH-1,3: ctpoeHue, BaxHEHIIHE
XUMUYECKHE CBOMCTBA (peakius monuMepusanun). [lonyyenre CMHTETUYECKOTO KaydyKa
U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTMYECKHH psia. AIETUIIeH -
NPOCTEUIINN NPEICTABUTENb AJTKWHOB: COCTaB, CTPOEHUE, (PU3MUECKUE U XUMHUYECKHUE
CBOMCTBa (peakiuu TUIPUPOBAHMS, TaJOTCHUPOBAHUSA, THUAPATAIMHA, TOPECHHUS),
NOJIyYeHHUE U IPUMEHEHHE.

Apenbl. ben3on: coctaB, cTpoeHue, GU3NIECKUE U XMMUYECKUE CBOMCTBA (pPeaKInu
TaJIOTEHUPOBAHMS M HUTPOBAaHHMA), IOJYYEHUE M NpUMEHEHue. Tonyon: cocmas,
cmpoenue, @uuueckue U XumMuyeckue Cceoucmea (peakyuu 2aro2eHUpoOsaHus U
HUMpPOBAanUs), noaydyenue u npumerenue. TOKCUUHOCTb apeHOB. I'eHeTHuecKas CBS3b
MEXAY yrieBOAOPOJAMH, IPUHAIICKAIUMU K Pa3IMYHbIM KJIACCAM.

v Kypcusom B TEKCTE BBIZCICHBI JJIEMEHTBI COJCpXKaHMs y4eOHOro MaTepuania, KOTOpbIe H3y4aroTcs B
03HAKOMHTEITHFHOM IUTAHE M HE BKITFOYAIOTCS B COCTAB IPEIMETHEIX pe3yibTaToB ocBoeHuss POIT COO na 6a3oBoM
YpOBHE.



ITpuposHblE UICTOYHUKH YIJIEBOAOPOJOB. IIpupoaHblii ra3 U nonyTHele HEPTIHBIE
ra3el. Hedtb u e€ mpoucxoxaenue. CriocoObl nepepadoTku HEPTH: MeperoHka, KPeKHHT
(TepMUUYECKUM, KaTalIuTU4ecKuil), nuponu3. IlpoaykTel nepepaboTku HePTH, HX
OPUMEHEHUE B TMPOMBIIUIEHHOCTH W B ObITy. KaMeHHBId yrojip W NPOAYKTHI €ro
nepepadoTKHU.

JKCIepUMEHTAIbHbIE METOAbI H3Yy4YeHHs BelleCTB M UX NMpeBpaleHuii

O3HakomIIeHHE ¢ 00pa3lamMu IUIacTMAacC, KaydyKOB U PEe3UHbI, KoJekunn «Hedtb»
U «YTOlIb», MOJICIUPOBAHUE MOJIEKYJ YTIJIEBOJAOPOAOB U TaJIOr€HONPOU3BOIHBIX,
NPOBEICHUE MPAKTHYECKOH PadoThI: MOTyYeHHE dTUIICHA U N3yYCHHE €TI0 CBOMCTB.

Pacuérnnie 3agaun

Brruncnenus mo ypaBHEHHIO XMMHUYECKON peakiuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA UJIU MPOYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJIHOTO M3 UCXOJHBIX BEIIECTB UM MPOTYKTOB PEAKIIMH).

Kucnopoaconepxaniue opranuyeckue CoeJUHEHUS

[IpenenbHbIE OAHOATOMHBIE CIIUPTHL. METaHO U 3TaHOJN: CTPOEHUE, PU3NYECKHUE U
XMMHYECKHE CBOWCTBA (peakUuu C aKTUBHBIMM METalJlaMH, TaJOr€HOBOJOPO/IaMHU,
ropeHue), npuMeHeHue. BoaopoaHbie CBA3UM MEXIy MOJIEKyJaMu crnupToB. JleiicTBue
METAHOJIa ¥ ATAHOJIa HAa OPTaHU3M YEJIOBEKA.

MHoroaromMHble COUPTHL. DTUICHIVIMKOIb U TNIMLEPHUH: CTpOEHUE, (pusnueckue u
XUMUYECKUE CBOWCTBA (B3aMMOJEHUCTBHE CO IIEJTOYHBIMU METAJUIaMH, KaueCTBEHHAs
peakuuss Ha MHOIOaTOMHbIE CIUPThI). JlelicTBUe Ha opraHu3M 4YesoBeka. [IpumeHeHue
IJIMLEPUHA U ATWICHTIIUKOJIA.

®deHoJI: CTpOEHUE MOJIEKYJIbI, (PU3NYECKHE U XUMHUUYECKUE CBOMCTBA. TOKCMYHOCTh
dbenona. [Ipumenenue deHoma.

Anpaerunpl U kemonwvl. DopManbAerul, aueTanbIerul: CTPOCHUE, (PU3NUECKHE U
XUMUYECKAE CBOWCTBA (pEaKUMM OKHUCJIEHUS W BOCCTAHOBJIEHMUS, KayeCTBEHHBIE
peakuun), NoJiydeHue U NpuMeHEeHHe.

Ayemon: cmpoenue, usuueckue u xumuyeckue c8oucmea (peaxyuu OKUCIeHUs U
80CCMAHOBIIEHUSL), NOTLYYeHUe U NPUMEHEHUe.

OAHOOCHOBHBIE TpeleNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHAs M YKCyCHas
KHCJIOTBI: CTpOEHHE, (PU3NYECKUE U XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME JUIs Kiacca
KUCJIOT, peakuus 3TeprupuKalnm), NoJyuyeHue u npuMeHenne. CtreapuHoBasi U OJICMHOBAs
KHUCJIOTBHI KaK MPEACTaBUTEIN BBICHIUX KApOOHOBBIX KHUCIOT. MbUIa KaK COJM BBICHIUX
KapOOHOBBIX KUCIIOT, UX MOIOILIEE ICHCTBUE.

Crnoxuble 3¢upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCJIOT. ['MApPONIU3 CIOXKHBIX
a¢upoB. Kupsl. 'naponus xkupos. [Ipumenenue xupoB. bruonornueckast poJib )KUPOB.

VYrneBoabl: cocTaB, KiacCU(pUKaLUs yrieBOIOB (MOHO-, JU- U MOJIMCAXapUIbI).
['mroko3a - mpocTelmmii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS MOJIEKYJIbI, (PU3HUECKHUE
U XUMUYECKHE CBOWMCTBa (B3ammojerictBue ¢ ruapokcugom wmeau(Il), oxucnenue
aMMUa4YHBIM pacTBOpOM okcuaa cepedpa(l), BoccTaHOBICHHE, OPOXKEHHE TIIOKO3BI),



HaX0XJIEHUE B IPUPOJIe, MPUMEHEHHE, Onoornueckas poib. PotocuHTe3. PpyKTO3a KaK
U30MED TIIIOKO3BI.

Caxaposza - npeocmasumenb OUCAxXapuoos, 2UOPOIU3, HAXONHCOeHUe 8 npupooe u
npumeHeHue.

Kpaxman u memmono3a Kak TpupoiHble moiduMmepbl. CTpoeHHEe Kpaxmana |
1eJUTI010361. DU3HUecKre W XUMHUECKUE CBOMCTBA KpaxMana (THIPOJIn3, KaueCTBEHHAs
peaKkIus ¢ UOJ0M).

JKCIEepUMEHTAIbHbIE METO/IbI M3YUeHHsI BelleCTB U UX NpeBpalleHn i

[IpoBenennie, HaOMIOAECHUE M OINKCAHUE JEMOHCTPALIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKITUU OJJHOATOMHBIX CITUPTOB (OKUCIICHHE TAaHOJIA OKCUIOM
meau(Il)), MHOroaroMHbBIX CHUPTOB (B3aUMOJCHCTBUE TJMIEPUHA C THAPOKCUIOM
menu(Il)), anbaernnoB (OKHUCICHHME aMMUAYHBIM PacTBOPOM okcuja cepedpa(l) u
rugpokcugom  meau(Il), B3aumojmelcTBue Kpaxmaiga C  HOAOM), IIPOBEICHUE
MPaKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuérHble 3a1a4u

Bbluncienys no ypaBHEHUIO XMMHUYECKON peakuuu (Macchl, 00bEMa, KOJINYECTBA
MCXOJHOI'0 BEIIECTBA WM MPOAYKTa PEAKLIUU M0 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY
OJIHOT'O M3 UCXOJHBIX BEIIECTB WM MTPOJIYKTOB PEAKLIUN).

A3oTcoaep:kalniue OpraHnyecKue coenHeHus

Amunvl. Memunramun u anuiun: cocmaes, cmpoemnue, Gusuyeckue u Xumuveckue
ceolicmea (copenue, 83aumooeticmaue ¢ 8000U U KUCIOMAMU).

AMHWHOKHCIIOTHI Kak aM@oTepHble oOpraHuyeckue coeauHeHus. dusnueckue u
XUMHUUYECKHE CBOMCTBAa aMUHOKHCIIOT (Ha MpUMepe THIMHA). bruonornueckoe 3HaueHUE
aMHUHOKHUCIOT. [lenTuasl.

benku kak mpupoHbIe BEICOKOMOJICKYIISIpHBIC coeAuHeH . [lepBuuHas, BropuyHas
U TPETUYHAS CTPYKTYpa OCIKOB. X UMHUUYECKHE CBOMNCTBA OCIIKOB: THIPOJIN3, ICHATYPAIIHS,
Ka4eCTBEHHBIC PEaKIIMU Ha OCIIKHU.

JKCNepUMEHTAIbHbIE METOAbI N3YYCHHUS BeleCTB M UX MpPeBPalleHuil
HabGnronenue u onucanue AEMOHCTPAIMOHHBIX OIBITOB: JCHATYpaIusi OCIKOB MPHU
HarpeBaHUM, IIBETHHIE PEaKIMKU OCJIKOB.

BbicokoMoJ1eKyJIsIpHbIE COeTHHEHMSI

OCHOBHBIC TIOHATHS XUMHUH BBICOKOMOJICKYJIIPHBIX COCIWHCHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb TTOJIMMEPHU3AIINH, CPEIHS ST MOJISKYJIsIpHas Macca.
OCHOBHBIC METOJIBI CHHTE3a BBICOKOMOJICKYJISAPHBIX COCAMHCHHUH - MOJUMEPHU3aIUs |
TTOJIMKOH ICHCAIIHSI.

IInacmmaccol  (nonusmunier, NOAUNPONULEH, HNOTUBUHUIXTIOPUO, NOIUCHUPOIL).
Hamypanonoiti v cunmemuyeckue Kkayuyyku (0ymaoueHoswvill, X10PONPEHO8bIl U
uzonpenosylil). Bonokna: HamypanvHble (XJIONOK, wepcmv, WENK), UCKYCCMBEHHbIE
(ayemammuoe 80JI0KHO, UCKO3A), CUHmMemu4ecKue (Kanpox u 1aecam,).
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JKCNepUMEHTATbHbIE METOAbI N3YYeHHUS BelleCTB M UX NMpPeBPalleHuil
O3HakomileHHE ¢ 00pa3laMy MPUPOJIHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

Me:xknpeameTHbie CBSI3H

Peanuszanus MeXNpeaAMETHBIX CBA3€H NMpU U3y4YE€HUU OpraHuyeckoil xumuu B 10
KJIACCE OCYILIECTBISIETCA YEpe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUN, TaK WM TOHSATUH, SBJSIONIMXCS CUCTEMHBIMU JUJIsl OTICNBHBIX TPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO11ue ecTecTBEeHHO-HAYUHbIE OHATHS: SIBICHNUE, HAYYHBIN (aKT, TUTIOTE3a, 3aKOH,
TEOpusi, aHaIW3, CUHTE3, KiIacCU(UKalLUs, MEePUOJUIHOCTh, HAOIIOICHUE, U3MEPEHHE,
HKCIEPUMEHT, MOJEIIUPOBAHHUE.

®dusznka: mMaTepusi, SHEpPIrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUn
YPOBEHb, BEILIECTBO, TEJNO, OOBEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, (PU3MUECKUE
BEJIMYMHBI U €AUHUIIBI UX U3MEPEHHUSL.

buonorusi:  kieTka, opranusm, ouochepa, 0OMEH BEIIECTB B OPraHU3ME,
(doToCHHTE3, OMOIOTMYECKH aKTUBHBIE BEIIECTBA (OEJKH, YIIIEBObI, )KUPbI, (PEPMEHTHI).

['eorpadusi: MuHepanbl, TOpPHbIE MOPOJbI, IOJE3HbIE HCKONAEMble, TOIUIUBO,
pecypcehl.

TexHosorus: NUILEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO IMUTAHUS, MOIOILINE
CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHUECKHE MTpenapaThl, MaTEpUabl U3 UCKYCCTBEHHBIX
Y CUHTETHYECKUX BOJIOKOH.

11 KJIACC

Teoperuueckne 0CHOBbI XUMUH

XUMHUYECKUI 35eMEeHT. ATOM. Spo aroma, M30TOmbl. DJIEKTPOHHAs 000J0YKa.
DHepreTHYecKre YpOBHH, MOJYPOBHH. ATOMHBIC oOpOWTanu, S-, P-, d- DIIEMCHTHI
Oco0eHHOCTH pacnpeesieHHsl 3JIEKTPOHOB O OpOUTANIsIM B aTOMAaxX 3JIEMEHTOB MEPBbIX
YETBIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypalHsi aTOMOB.

[Tepuonnueckuii 3akoH U Ilepuoauyeckass cucremMa XUMUYECKUX djieMeHTOB [[. 1.
MenneneeBa. CBsi3b EPHOINYECKOTO 3aKOHA U [lepnoanveckoi CuCTeMbl XUMHUYECKUX
anemMeHToB J[.MI. MeHngeneeBa ¢ COBPEMEHHOM TEOpPUENM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHUs CBOMCTB XMMHMYECKHX 3JIEMEHTOB M 0Opa3yeMbIX HUMHU
MPOCTBIX W CIIOKHBIX BELIECTB IO TPYyIIlaM M IepuoAaM. JHAYEHUE MEPUOIUYECKOTO
3aKOHA B Pa3BUTUU HAYKHU.

CrpoeHue BemiecTBa. XUMHUYECKasi CBA3b. BUAbI XUMHUUECKOUN CBA3U (KOBAJICHTHAs
HEMoJISIpHAas W TOJisIpHAas, MOHHAs, MeTajuinueckas). MexaHu3mbl 00pa30BaHMS
KOBAJICHTHON XWMUYECKOW CBS3M (OOMEHHBIM M JOHOPHO-aKIENTOpHBIN). Bogopoanas
CBA3b. BajgeHTHOCTh. DIeKTpoOoTpULATENbHOCTh. CTENEHb OKUCIIEHUS. IOHBI: KATUOHBI U
AHUOHBI.
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BemecTsa MOJEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH IIOCTOSHCTBA
cocTaBa BellecTBa. THUIbI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB
OT THIIA KPUCTAIUIMYECKON PEIETKU.

[lonATHE O TMCIEPCHBIX CUCTEMAaX. VICTUHHBIE U KOJUIOMIHBIE pacTBOPBI. MaccoBas
JI0JIs BEILIECTBA B pacTBOPE.

Knaccudukanus Heopranuueckux coenuHeHuil. HoMeHkaTypa HEOpraHMYECKUX
BeIECTB. | eHeTnueckas CBsi3b HEOPTAHUYECKUX BEIIECTB, IPUHAIICKAIINX K Pa3JINYHBIM
KJIACCaM.

Xumunyeckas peakuus. Kinaccuduxaiuss XMMUUeCKUX peakinii B HEOPraHUIeCKO U
OpraHUYEeCKON XWMMHHU. 3aKOH COXPAaHEHUs MAcChl BEUIECTB, 3aKOH COXPAaHEHUS H
IIPEBPAILECHHS SJHEPTUH P XUMUYECKUX PEAKIUAX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTh OT pa3MyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuMu4eckoe paBHoBecue. PaKkTOphl, BIUAIONINE HA COCTOSHUE XUMHUYECKOIO
paBHoBecus. [Ipunuun Jle Hlarense.

Onextponutnyeckas auccouuanus. CuiibHble U ciiadble AeKTpoiauThl. Cpena
BOJIHBIX PaCTBOPOB BEILECTB: KUCIas, HEUTpaslbHas, 1enouHas. [louamue o 6000pooHom
noxazamene (PH) pacmeopa. Peaxuum noHHOTO 00MEHa. [ UOpOIU3 HEOpeAHUUECKUX U
Op2aHUYecKUx 6eujecms.

OKUCANTENBbHO-BOCCTAHOBUTEIbHBIE  peakuuu. [lonamue 06  snekmponuze
pacniasoé u pacmeopos coneu. llpumenenue snekmpoausa.

IKCIepUMEHTAJbHbIE METOAbI M3Y4YeHHUS BelleCTB M UX MpeBpalleHn i

HemoHctpanust Tabmui «llepruonuueckas cuctemMa xuMuueckux anemeHtoB [.U.
MeHeneeBay, U3yuyeHHE MO KPUCTATUTMYECKUX PEIIETOK, HAOJIIOACHUE U ONTHUCAHUE
JIEMOHCTPAIIMOHHBIX M J1a0OPAaTOPHBIX OMBITOB (pa3joKeHUE IMEPOKCHJIa BOJOPOJIA B
MPUCYTCTBUM KATaau3aTopa, OMNPEACJTIEHUE CpPEAbl PACTBOPOB BEMIECTB C MOMOIIBIO
YHUBEPCAIPHOTO MHAMKATOPa, PEaKIMd MOHHOTO OOMEHA), MPOBEJACHUE MPAKTUYSCKOM
paboThl «BiusiHue pazauyHbIX (AKTOPOB Ha CKOPOCTh XUMHUECKON PEaKIIm.

PacuérHbie 3a1aun
PacyéTtel Mo ypaBHEHUAM XHUMHUYECKUX PEAKIMH, B TOM YHUCIE TEPMOXHMHUYECKUE
pacU€Thl, paCUEThI C UCIIOJIBb30BAHUEM MOHITHUS «MACCOBAs IOJISl BEIIECTBAY.

Heoprannyeckasi xumus

Hewmeramnel. [lonoxenne HemeTtaiuioB B llepmommueckod cHCTEME XMMHUYECKHX
anemenToB JI.M. MenaeneeBa u 0cOOEHHOCTH CTPOEHUS aTOMOB. DPU3NYECKHE CBONCTBA
HEMETAJUIOB. AJIIOTPOINHS HEMETa/UIOB (Ha MpUMeEpe KUCIopoaa, cepbl, (pocdopa u
yriepoaa).

XUMUYECKHE CBOMCTBA Ba)XHEUIIUX HEMETAUIOB (TajJOT€HOB, CEphbl, a30Ta,
docdopa, yriepona U KpeMHHUSI) U UX COCIUHEHHUHA (OKCHIIOB, KHCIOPOJCOAEPM KAIINX
KHUCJIOT, BOJOPOJHBIX COCTMHEHUN ).

[IprumeHeHne BaXXKHENUIIINX HEMETAJUIOB U UX COCAUHECHUM.

Meramisl. [lonoxenune wMertauioB B llepuoguyeckonl cucreMe XUMHUUYECKUX
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anemenToB JI.1. MenaeneeBa. OCOOEHHOCTH CTPOEHHUS IJIEKTPOHHBIX 000JI0YEK aTOMOB
metaioB. OOmue  ¢usmueckue  cBorictBa  MerTawioB.  CIlaBBI  METaJUIOB.
DJIEKTPOXUMHUYECKUHN PsiJl HAMPSIKEHU METAJLIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIINX METAIIOB (HATPUM, KaJIMM, KaJblMi, MarHuHu,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHCHUM.

OO6mue crocoObl ToMydeHHus MeTauioB. Memannypeus. Kopposzus memannos.
Cnocobwi 3auumst om xkopposuu. [IJpuMeHeHne MeTauioB B OBITY U TEXHHKE.

JKCIepUMeEHTAIbHbIE METOIbI H3YUEeHHUsI BelleCTB M UX NMpeBpPallleHu i

N3yuenne kosekuun «MeTaibl U CIUIaBbl», 00pa3OB HEMETAJUIOB, PEUICHUE
AKCIEPUMEHTAJbHBIX 3aJay, HaONIOJEHUEe W ONUCAHUE JIEMOHCTPAlIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBHE TUAPOKCHIA AIIOMUHUS C PACTBOPAMH KHUCIOT
U 1IeJI04Yei, KAYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIOB).

PacuérTHble 3agaun

Pacuétel macchl BemecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIICCTBA,
Macce Wik O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIUM BEHIECTB, PACUETHI MacCChl
(0OBéMa, KONMMYECTBA BEIECTBA) MPOIAYKTOB PEAKIIMU, €CJIM OJIHO U3 BEIIECTB HMEET
MIPUMECH.

XuMuA M KU3Hb

Ponp xuMum B oOecnedeHHWH SKOJIOTHYSCKOW, SHEPreTUYECKOM | IHUIIEBON
0€30MacHOCTH, Pa3BUTUU MEIUIIUHBL. [[oOHsATHE 0 HAYYHBIX METO/IaX MO3HAHUSI BEIIECTB U
XAMHUYECKUX PEAKIUH.

[IpencraBienuss 00 OOIMMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO MOJYy4YeHUS
BaXKHEUIIINX BEIIECCTB.

YenmoBeK B MHUpE BEIIECTB U MATEPUAIIOB: BAXKHEUIIINE CTPOUTEIIBHBIC MaTEPUAJIbI,
KOHCTPYKIIMOHHBIE ~ MaTepualibl, KpacKW, CTEKJIO, KepamMuKa, Marepuaibl s
AIIEKTPOHUKH, HAHOMATEPHaJIbl, OPTAaHUYECKUE U MUHEPAIbHBIC YI0OPECHHUS.

XuMHSIT ¥ 3J0pPOBbE UEJIOBEKAa: TMPAaBUJIA MCIIOJIb30BAHUS JICKAPCTBEHHBIX
npenapaToB, NpaBuja OE30MaCHOTO HCMOJb30BAaHUS TPEMapaToB OBITOBOM XUMHUHU B
IMOBCEJIHEBHOM KU3HU.

MexnpeaMeTHble CBSA3H

Peanuzanusi MEXIpEeAMETHBIX CBSI3€M MPU HM3yYeHUU OOIIEH W HEOPTraHWYECKON
xumun B 11 Kjacce ocyIiecTBIsIeTCS Yyepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHATHM, TaK W TOHATUH, SBIAIOIIMXCS CUCTEMHBIMHU [JII OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAyYHOTO LIUKJIA.

OO0111e ecTeCTBEeHHO-HAYYHbIE MMOHATHUS: HAyYHbIN (PaKT, TMIOTE3a, 3aKOH, TEOPHS,
aHallu3, CHUHTE3, KiIaccuukanus, TNEepUOAUYHOCTh, HAOIIOJEHNUE, JKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SBJICHHE.

duznka: MaTepusi, SHEPIHUsl, Macca, aToOM, AIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII,
pai0aKTUBHOCTb, MOJIEKYJIA, JHEPIreTUUECKUN YPOBEHbB, BEILIECTBO, TEJIO, O0BEM,
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OenepanbHas padoyast mporpamma | Xumus. 10-11 kimaccs! (6a30BbIi YPOBEHbD)

arperaTHO€ COCTOSIHME BEIIeCTBa, (PU3NYECKHE BEIWYMHBI U €IUHHIIBI UX HW3MEpEHUs,
CKOPOCTb.

buonorus: kierka, opranusm, 3KocucTeMa, Ouocdepa, MaKpo- U MUKPOIIIEMEHTHI,
BUTAMUHBI, OOMEH BEIIIECTB B OPraHu3Me.

['eorpadus: muHepanbl, TOPHBIE MOPOJBI, TOJE3HBIE HCKOMAeMbl€, TOILTUBO,
peCypCHI.

TexHoJOrusA: XUMHUYECKAs] HPOMBIIUIEHHOCTh, METAJUTYPIrHsi, IPOU3BOJICTBO
CTPOUTEIBHBIX  MAaTE€pUaOB, CEJIbCKOXO3AWCTBEHHOE  IMPOM3BOACTBO,  IHILEBAS
IPOMBIIIJIEHHOCTb, dbapmaneBTHYECKas POMBIIIJIEHHOCTb, IIPOU3BOJICTBO
KOCMETHUYECKHX  IMPErnapaToB, IPOU3BOJACTBO  KOHCTPYKUHMOHHBIX  MaTEpHUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBAHUS K Pe3yJIbTaTaM OCBOCHUS 00 yJarOIIIMHUCS
nporpaMMm cpeaHero oOmiero o0Opa3oBaHUS (JIMYHOCTHBIM, METANpPEAMETHBIM U
npeaMeTHsIM).  HayuHo-meTroanueckoil OCHOBOM Uil pa3pabOTKU  IUIAHUPYEMBIX
pE3yJIbTaTOB OCBOCHHS MPOTPAMM CPEIHET0 00IIero 00pa3oBaHUs SBISETCS CHCTEMHO-
NEeATENbHOCTHBIN OJIXO/I.

B cooTBeTCTBUM C CUCTEMHO-AESTENEHOCTHBIM [TOIX0JIOM B CTPYKTYpPE JINYHOCTHBIX
pE3yNbTaTOB OCBOEHUS MpeAMeTa «XUMHs» Ha YPOBHE CPEAHEro oOuiero o0pa3oBaHUs
BBIJICJICHBI CJIEYIOIME COCTABIISIOIIME:

OCO3HaHHE 00Y4arOIIUMHUCS POCCUMCKON IpaskJaHCKOM HAEHTUYHOCTHU - TOTOBHOCTH
K CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAaMOOTIPEIETIECHUIO;

HaJINYME MOTUBALUU K O0YUYEHHUIO;

L[CJICHAIIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPAAUIIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOyYaroluxcs pPYKOBOJACTBOBAaTbCS B  CBOEH
NEeATEIBbHOCTH IEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAaMH, IPUCYLIUMU LEIOCTHON CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJIMYUE MPaBOCO3HAHUS KOJIOTHUYECKON KYJIBTYpPhI U CIIOCOOHOCTH CTaBUTH LIETHU U
CTPOUTH KU3HECHHBIEC TUIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MIPEAMETa «XUMUS» JTOCTUTAIOTCS B €IUHCTBE
yu4eOHOW M BOCHIMTATEIbHOM JAEATEIbHOCTH B COOTBETCTBHUM C TI'yMaHUCTHUYECKHMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMH LIECHHOCTSMH U HJ€aJaMU POCCUHCKOTO
IPaKJAHCKOTO OOIIECTBA, MPUHATHIMA B OOILIECTBE HOPMAaMH U MpaBUJIaMU MOBEACHHUS,
CHOCOOCTBYIOLUIMMH TpOIIECCaM CaMOIO3HAHHUS, CaMOpa3BUTHUS U HPABCTBEHHOTO
CTaHOBJICHMSI JINYHOCTH O00YYaIOIIHUXCS.

JIM4HOCTHBIE  pe3yJbTaTbl  OCBOEHUS  MHpeaMeTa  «XUMHUS»  OTPaKaroT
cOPMUPOBAHHOCTh ~ ONBITa IO3HABATENILHOM M  MPAKTUYECKOM  JIEATEIbHOCTH
oOy4Jaronuxcs o peaau3alii NPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YKCIIE€ B YACTH:

1) rpaaaHCKoOro BOCIIUTAHMSA:

OCO3HAHMS OOYYArOIIMMHUCS CBOMX KOHCTHTYIIMOHHBIX TpaB M OO0S3aHHOCTEH,
YBaKEHUS K 3aKOHY M [TPABOIOPSIKY;

IpEACTaBACHHS O CONUANBHBIX HOPMaX M IMPaBUIaX MEXKINYHOCTHBIX OTHOIICHHIA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH MEATCIIBHOCTH MPH CO3MaHHHM y4eOHBIX
IIPOCKTOB, PELICHUM y4eOHBIX W TO3HABATECNIbHBIX 3a7ay, BBIMOJHEHUH XHMHYECKHX
HKCIEPUMEHTOB;
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CITOCOOHOCTH ITIOHMMATh U IIPUHUMATh MOTHBbBI, HAMCPCHUS, JIOTHUKY U apI'YMCHThI
APYTIUX IIPHU aHAJIU3C PA3JINYHBIX BUIOB y‘l@6H0ﬁ ACATCIIBHOCTH,

2) MATPHOTHYECKOT0 BOCITUTAHMSA:

LIEHHOCTHOTO OTHOIICHUS K UCTOPUYECKOMY U HAYYHOMY HACIIEUIO OTEYECTBEHHOM
XUMUH;

yBaKEHUS K MTPOIIECCY TBOPYECTBA B 00JIACTH TEOPUH U TPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUSI TOTO, YTO JIOCTMIXKEHHMS HAyKU €CTh pPe3yJbTaT JJIUTEIIbHBIX
HAOJIIOICHUM, KPOTIOTIUBBIX SKCIIEPUMEHTAIBLHBIX TOMCKOB, IIOCTOSTHHOTO TPY/1a yUEHBIX
U TIPAKTUKOB;

WHTEpeca W TMO3HABATEIbHBIX MOTHBOB B MOJIYYEHHU U TOCIEIYIOIIEM aHaJu3e
uH(GOpMAIH O TIEPEIOBBIX TIOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMHUH;

3) AYyXOBHO-HPABCTBEHHOTO BOCIIMTAHMA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOrO TTOBEICHUS;

CITOCOOHOCTH OILICHUBATh CHUTYaIlMH, CBS3aHHBIC C XHMHUYCCKUMHM SIBJICHUSIMH, U
MIPUHUMATH OCO3HAHHBIC PEIICHUS, OPUESHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U
IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKM CBOUX TOBAPUILEH C MO3UIUN
HPABCTBEHHBIX U MPABOBLIX HOPM U OCO3HAHUE TOCJICICTBUIN ATUX MOCTYIKOB;

4) ¢dopmupoBaHus KYJIbTYPhI 310POBbSI:

MMOHUMAaHUS [IEHHOCTEW 3I0pOBOr0 U 0€30MacHOro o0pas3a KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PU3UUECKOMY U ICUXUUECKOMY 37I0POBbIO;

coON0/IeHNs TpaBuwil 0O€30IacHOrO OO0pallleHus C BellecTBaMu B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

NOHMMaHUS [IEHHOCTH MpaBWJI UHAWBHUIYAJIbHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUIUX 310POBBIO U )KU3HU JIOEH;

OCO3HaHUsl TMOCJIEACTBUN U HENpPUATUS BpEAHBIX NPUBBIYEK (ynmoTpediieHus
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) TpPya0oBOro BOCIIMTAHHSA:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B y4eOHO-MCCIIEIOBATEIBCKON NEATEILHOCTH,
0OIIIECTBEHHO TOJIC3HOM, TBOPUECKOM U JPYTHX BHAAX ACATCIBHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Y4YacCTHE B PEIICHUU MPAKTHYECKUX 3a7ad COIUATHHOU
HaIpaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YyUYEHHIO MPOQPECCUil pa3inyHOro pojia, B TOM YHUCIIe
Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUH;

YBOXCHUS K TPYY, JTIOJISIM TPYyAa U PE3yJIbTaTaM TPYJAOBON ACATCIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUIYaTLHON TPAaCKTOPHUH OOpa30BaHUA,
Oynymieli mpodeccun W pealv3alii COOCTBEHHBIX J>KU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMUHU, UHTEPECOB U MOTPEOHOCTEM 00111€CTRA;
6) 3K0JIOrHYecKOro BOCIIMTAHUSI:

DKOJOTHYECKH IIEJICCOO0PA3HOTO OTHOIICHUS K TMPUPOJE, KaK HCTOYHHUKY
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CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

MOHMMAHUA TJIOOANBHOTO  XapakTepa JKOJOTMYECKUX MpoOJeM, BIUSHUSA
DKOHOMHUYECKHUX IPOLECCOB HA COCTOSIHUE IPUPOJAHON U COLIMAIBHON CPEIBI;

OCO3HaHUSI HEOOXOIMMOCTHU HCIIOJIb30BAHMS JTOCTHKEHUM XUMHM JJISl PEILCHUs
BOIIPOCOB PALlUOHAIBHOTO IIPUPOIOIIOIb30BaHNUS;

AKTHBHOTO HENPHUATHS NEUCTBUM, NMPUHOCAIINX BPEA OKPYKAKOLIEH NPUPOAHON
cpene, yMEHHsI MPOTHO3HPOBATh HEONAroNpHUSATHBIE 3KOJOTHYECKHE MOCIEICTBHUS
MPEAIPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HAJIM4YXsL PA3BUTOIO 3KOJIOTMYECKOTO MBIIUIEHHUS, Y9KOJIOIMYECKOU KyJIbTYpPBI, OIbITA
NEATEIIBHOCTH JKOJOTMYECKOW HAIIPaBIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCS MMM B
MO3HABATENbHON, KOMMYHUKATUBHOW M COIMAIBHOM MPaKTUKE, CIIOCOOHOCTH U YMEHUS
aKTUBHO NPOTUBOCTOSATH UJCOJIOTUU XeMO(poOuu;

7) MEeHHOCTH HAYYHOTO MO3HAHMA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIICCTBEHHOM MPAKTUKU;

NOHUMAaHUS CIeNU(PUKN XMMUU KaK HAyKW, OCO3HAHUsS €€ pojiu B (pOpMUpPOBAHUU
PAlMOHAIIBHOTO HAYYHOT'O MBIIIEHUS, CO3JaHUHM LEJIOCTHOTO MPEACTABICHHUS 00
OKPYXKAIOIeM MHpPE KaK O €JUHCTBE MPUPOILI M YEOBEKA, B MO3HAHWW TMPUPOTHBIX
3aKOHOMEPHOCTEH M pelIeHUH POOIEM COXPAHECHHSI IIPUPOTHOTO PABHOBECHS;

yOEKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMHUH ISl COBPEMEHHOM ITUBUIIN3ALIUU: B €€
T'YMaHUCTHYECKOM HAMpaBJICHHOCTH W BaXXHOW pOJM B CO3JaHUM HOBOU 0Oa3bl
MaTepUATbHOW KYJIBTYPBI, PEHICHUU TIOO0ATBHBIX MPOOJEM YCTOWYMBOTO Pa3BUTHS
YeJI0BEYECTBA - CHIPhEBOM, SHEPIEeTUUECKOM, MUIICBON U KOJIOTHYECKOU O€30MaCHOCTH,
B Pa3BUTUM MEIWIIMHBI, OOCCTICUCHUH YCJIOBUH YCIEITHOTO TpyJa W SKOJOTHYECKH
KOM(pOPTHOM JKM3HU KaXKI0TO YJICHA O0IIECTBA;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: MOHUMAHUS CYIIHOCTH METOJOB IMO3HAHUS,
HCITOJIb3YeMbIX B E€CTECTBEHHBIX HAyKaX, CIOCOOHOCTH WCIOJb30BaTh IOTydacMbIe
3HAHWS U aHAJIA3a U OOBSICHEHHS SBJICHUU OKPYKAIOIIETO MUPa W MPOUCXOJSIINX B
HEM M3MEHEHMM, YMEHHS JieJlaTh OOOCHOBAHHBIC 3aKJIFOUCHHMS] HAa OCHOBE HAyUYHBIX
(haKTOB M UMEIOIIMXCS JIAHHBIX C IEJIBI0 MOJYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIILHO HMCIOJb30BaTh XMMHUYECKUE 3HAHMS I PEIICHUS
po0JIEM B PEATbHBIX KU3HCHHBIX CUTYAIIHSIX;

MHTEpEeca K TIO3HAHUIO U UCCIICIOBATEIILCKON IeATEIbHOCTH,

TOTOBHOCTH M CITIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U caMO00Pa30BaHUIO,
K aKTUBHOMY TOJYYCHHUIO HOBBIX 3HAHWUW MO XWMHH B COOTBETCTBHH C >KU3HECHHBIMH
MOTPEOHOCTSIMU;

UHTEpECa K OCOOCHHOCTSIM Tpyda B Pa3IMYHBIX cdepax MTpoPecCHOHATBHON
TESATETBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeramnpeaMeTHbIe PE3yIbTaThl OCBOEHUS YU€OHOTO MpeaMeTa « XUMHUS) Ha YPOBHE
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CpeaHero o01Iero 00pa3oBaHus BKJIHOYAIOT:

3HAYUMEIE TUIS dbopmupoBaHUS MHUPOBO33PEHUS 00yJaroImxcst
MEXIUCIUIUIMHAPHBIC  (MEXIpEAMETHbIE) OOIICHAyYHbIC IIOHATHS, OTPaKaIOIIUe
[IEJIOCTHOCTh HAYYHOM KapTHHBI MUpPA U CIIeM(PUKY METOI0B MO3HAHUS, UCIIOIB3YEMBIX
B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPIHs, SBIECHWE, MPOIECC, CHUCTEMA,
Hay4YHBIM (pakT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TCOPHUsI, MUCCIICIOBAHUE,
HaOIroICHUE, M3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

VHUBEpCaJIbHBIC yYeOHBIE JEUCTBUS (MO3HABaTEIbHBIC, KOMMYHUKATHBHBIC,
peryJaTHBHBIE), oOecreunBaromye (GopMUpoBaHHe (PYHKIIMOHAIBHOW T'PAMOTHOCTH U
COIMATBHON KOMITETEHITUN 00YyJaroIuXcs;

CIIOCOOHOCTh O0YYAIOIIMXCSl HCIOJB30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE,
MHPOBO33pPEHUYECKHUE 3HAHUS U YHHUBEPCAIbHbIC yUeOHBIC IEHUCTBUS B MO3HABATEIIHHON 1
COLIMAJIbHOM ITPAKTHKE.

MeranpeaMeTHbIC PE3YIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMUA YICOHBIMU
MMO3HABaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATHBHBIMU JEHCTBUSMH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHBIE 1eCTBUS
ba3oBble Jilornueckue JeiicTBUA:

CaMOCTOSITENIbHO (DOPMYIMPOBATh U AKTyaIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENIEINIATh LEJIH ACITEIbHOCTH, 3aaBasi MapaMeTpbl U KPUTEPUU UX JOCTHKEHHUS,
COOTHOCHUTD PE3YIbTAThI IESITEILHOCTH C TOCTABICHHBIMU 1EJISIMU;

VCTIOJIb30BATh IPU OCBOCHUH 3HAHUW MPUEMBI JIOTHYECKOTO MBIIIJICHUS - BBIJICJISATh
XapaKTEpHbIC TMPU3HAKU MOHATUA W YCTAHABJIMBATH HMX B3aUMOCBS3b, HMCIIOJIb30BaTh
COOTBETCTBYIOIIHME MOHATHUS JIJIs1 0OBSICHEHUSI OTJAEIbHBIX (JaKTOB U SIBJICHUIA;

BBIOMpaTh OCHOBAHMS M KPUTEPUU JJIs KIIACCHU(UKAIIUA BEIISCTB M XMMHUYCCKHUX
pEaKLNi;

YCTaHABJIMBATh NPUYMHHO-CIICICTBECHHBIE CBSI3U MEX/y U3Yy4a€MbIMU SIBIICHUSIMU;

CTPOHTH JIOTHYECKHE pacCyXAcHUs (MHIYKTUBHBIC, NETYKTUBHBIC, 110 aHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTM W NPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJIICHUSX,
(dhopMyIHpOBaTh BHIBOJIBI M 3aKTFOUYEHUS,;

MPUMEHATh B MPOLECCE IO3HAHUS, HCHOJIb3YEMbIE B XHMHUU CHMBOJIMYECKHE
(3HaKOBBIE) MOJIETH, MMPEOOPa30BhIBATh MOJICIIbHBIC MIPEACTABICHUS - XUMUYECKUM 3HAK
(cuMBOJI) BJIeMEHTa, XUMHUUYecKas (popMyra, ypaBHEHHUE XMUMHYECKOW PEaKIMH - IMpHU
perieHnr y4eOHBIX TMO3HABATENIbHBIX U TPAKTUYSCKUX 3aj]ad, MPUMEHSITh Ha3BaHHBIC
MOJICJIbHBIE TIPEJCTABICHUS [JI1 BBISIBJICHUA XapaKTEPHBIX NPU3HAKOB H3Yy4aEMbIX
BEIIECTB U XUMUUYECKUX PEAKIIHM.
ba3oBble ucciaenoBareabCcKue JeCTBUA:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOI'O MO3HAHUSA BEIIECTB U XUMUYECKUX PEaKIIUM;

dbopMynHpoBaTh IENM W 3aJa4d HCCIEIOBAHUSA, MCIOJIb30BaTh MOCTABICHHBIC U
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CaMOCTOSTENbHO CPOPMYIMPOBAHHBIE BOMPOCHl B KAYE€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI /JIs1 (POPMHUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXIICHUU;

BJIAJICTh HABBIKAMHU CAMOCTOSITEIIBHOTO TUIAHUPOBAHUS U MPOBENCHUS YUEHUUECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHUs HaONM0IaTh 3a XOJIOM IIpoliecca,
CaMOCTOSTENIbHO TPOTHO3UPOBATH €ro pe3yibTaT, (QopMynupoBath 0000IICHUS U
BBIBOJIBI OTHOCUTEIIBHO JIOCTOBEPHOCTH pE3yJIbTATOB HCCIECIOBAHUA, COCTABIISTH
000CHOBaHHBIN OTUET O MPOJIeTaHHON padoTe;

MPUOOPETaTh OMBIT YUEHUIECKOW UCCIEIOBATENIBCKON U MPOCKTHON JESTEIBHOCTH,
MPOSIBJISITH CITIOCOOHOCTh M TOTOBHOCTD K CAMOCTOSITEIBHOMY MTOMCKY METOJOB PEIICHHUS
NPaKTUYECKUX 3a]1a4, TPUMEHECHHIO PA3JIMYHBIX METO/IOB IMO3HAHUS.

Pabora ¢ unpopmaumeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HH(pOpMAIUK (HAYUHO-MOMYJIsIpHas
JUTEepaTypa XMMHUYECKOTO COJIepKaHus, CIpaBOYHbIE MMOCOOUs, pecypcbl MHTepHeTa),
aHAIU3UPOBaTh MH(OPMAIMIO PA3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, KPUTUUECKU
OLICHUBATh €€ JJOCTOBEPHOCTh U HETPOTHBOPEUYUBOCTH;

(OopMyIHpPOBATH 3aMPOCHl U IPUMEHATH PA3IMYHbBIE METObI IIPU IOUCKE U OTOOpE
uH(pOopMaLuu, HEOOXOAUMOH /1JIsl BBIMOJIHEHUS YUe€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

npuoOpeTaTb  OMNBIT  HWCHOJB30BaHUS  HMH(DOPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHI U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAalbHYIO (OpPMY MpEACTaBICHUS HHPOpMaLUU
(cxemsl, rpauKy, TUarpamMmbl, TAOJIHILIbI, PUCYHKH U JPYTHE);

MCIIOJIb30BaTh HAYYHBIM S3BIK B Kauye€CTBE CPEACTBA MPU pabOTe ¢ XUMHUYECKOU
uH(popMaLel: IPUMEHATh MEXIpeaMEeTHbIE ((pU3MUecKre U MaTeMaTU4YeCKUe) 3HAKU U
CUMBOJIBIL, (hOPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCTOJb30BaTh U NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHUYECKHE  CPEJCTBA
HaIJISITHOCTH.

KomMMmyHuKaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBHS:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJ€ Juaiora W/WiH
JTMCKYCCHH, BBICKa3bIBaTh WJEH, (POPMYJIHUPOBATH CBOHM IMPEIIOKECHHS OTHOCHUTEIHLHO
BBITIOJTHCHHUS TTPEIOKEHHON 3a1a4H;

BBICTYIIaTh C TIPE3CHTAllMCH PE3yJIbTaTOB ITO3HABATCIIBHOW  JCSATCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHHUKAMH TIPH BBITOJHCHHUH
XUMHUYECKOTO DKCIIEPUMEHTA, NPAKTHYCCKON pabOThl IO WCCIICOBAHUIO CBOWCTB
M3Yy4aeMbIX BEIIECTB, pealn3alii y4eOHOTO MPOEKTa U (POPMYIMPOBATH BBIBOJBI IO
pe3ynbTaTaM MPOBEAEHHBIX HCCIECNOBAHUNA MTYTEM COTJIACOBAHUS TO3WIUNA B XOJE
00Ccy»X)eHusl 1 0OMEeHa MHEHUSIMHU.

PeryiasiTuBHbIe YHHBeEpPCaJbHbIE YUeOHbIE 1eiicTBUSA

CaMOCTOSITENIbHO  IUIAHUPOBaTh M OCYIIECTBISTH CBOK  TO3HABaTEIbHYIO

NeSATETBHOCTD, ONIPEACIISs €€ 1eTU U 33191, KOHTPOJIUPOBATH U 10 MEPE HEOOXOTUMOCTH

19



KOPPEKTHPOBATH IpeJlaraeMblil alrOpUTM JEHCTBUI TNPH BBINOJHEHUH YYEOHBIX U
HCCIIEIOBATENbCKUX 3a/lay, BbIOUpaTh Hambosee 3PPEeKTUBHBIN COCOO MX pEUICHHs C
y4E€TOM MOJTY4YEHHUsI HOBBIX 3HAHUH O BEUIECTBAX U XMMUYECKHUX PEaKIUIX;

OCYILECTBJIATh CAMOKOHTPOJIb CBOEH JEATEJIbHOCTH Ha OCHOBE CaMOaHaln3a U
CaMOOIICHKH.

IHPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

IIpeameTHBIE PE3YNIBTATHI OCBOCHUS Kypca « OpraHudeckast XUMHsD> OTPaKaroT:

c(OPMHUPOBAHHOCTb NPEJICTABICHUNA O XMMHUYECKON COCTABJIAIOIIEH €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUPA, POJIM XMMUU B ITO3HAHUHU SBJICHHUI MPUPOJIbI, B GOPMHPOBAHUN
MBIIUIEHUS] U KYJBTYPBl JIMYHOCTH, €€ (PYHKIMOHAIBLHOM I'PaMOTHOCTH, HEOOXOIUMOM
JUISL PElICHUs] TPAKTUYECKUX 3alad U SKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOIIECHHS K
CBOEMY 37I0POBBIO U IPUPOJHON Cpene;

BJIaJICHUE CUCTEMON XMMUYECKUX 3HAHUI, KOTOpasl BKIKOYAET: OCHOBOIIOJIAraroIue
MOHATUS (XMMUYECKHHM AJIEMEHT, aTOM, JJIEKTpOHHAas OO0O0JI0YKa aToMa, MOJIEKYJa,
BaJICHTHOCTh, 3JIEKTPOOTPULATEIILHOCTb, XUMHUYECKasl CBs3b, CTPYKTypHas (opmyiia
(pa3BépHyTas U COKpaliéHHas ), MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00bEM, yTIepOoaHbIN
ckeneT, QyHKIHOHANbHAS TPyIIa, paauKal, U30MEepHUs, U30MEPbI, TOMOJIOTHYECKUH PsiJI,
TOMOJIOTH, YTJIEBOJAOPOABI, KHUCIOPOJA H a30TCOJAEPKAILUE COEIUHEHHUs, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEIMHEHMS); TEOPUU U 3aKOHBI
(Teopust cTpoeHus: oprannyeckux BemiectTB A.M. ByTinepoBa, 3aKOH COXpaHEHUSI MaccChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMUN; MUPOBO33PEHUECKHIE 3HAHUS,
JeXallle B OCHOBE NMOHMMAaHMUSl MPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBJICHHIA,
(dakTosornyecKue CBEACHHUS O CBOICTBaX, cOCTaBe, IOJYYEHHH M 0e30MacHOM
UCIIOJIb30BAHUM BAXXHEHUIIUX OPraHWYeCKHX BEIIECTB B OBITY M MNPaKTHYECKOU
NEeSATENbHOCTH YEJIOBEKa,;

c(OPMUPOBAHHOCTh YMEHHUH BBIABIATH XapaKTepHblE MpPHU3HAKW TOHATHUH,
YCTaHaBIMBAaTh WX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOLIME MOHATUSA MPHU
ONMCAHUM COCTaBa, CTPOCHHUSI U IIPEBPALICHUI OPraHUYECKUX COCANHEHU;

c(OPMUPOBAHHOCTh YMEHUN MCHOJb30BaTh XHWMHYECKYIO CUMBOJMKY IS
COCTABJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON) (popmyn
OpraHUYECKUX BEIIECTB M YPaBHEHUU XUMUYECKHUX PEAKLMI, U3rOTABIMBATH MOIEIIN
MOJIEKYJI ~OpraHMYECKUX BEUIECTB I WUIIOCTPALMM HUX  XHUMHYECKOro H
IIPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OpPMUPOBAHHOCTh YMEHHH yCTaHABIMBATh MPUHAIICKHOCTh U3yUYECHHBIX
OpraHUYeCKUX BELIECTB 0 UX COCTABY U CTPOEHUIO K OMpeNeiIEHHOMY KilacCy/TpyIie
COCIMHEHHHA  (YIJIEBOJOPOJBI,  KHCIOPOA W  a30TCOJAEpXKAllME€  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUsA), JaBaTh WM Ha3BaHHUS IO CHUCTEMaTUYECKON
nomenkiarype (IUPAC), a Taxke NPHUBOAWTHL TPHUBHAJbHBIC HA3BaHHUS OTACIBHBIX
OpraHUYeCKUX BELIECTB (3THUJIECH, NPOIWJIEH, ALETWICH, JTWICHIJIMKOJb, TIUIEPHH,
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¢denon, ¢dopmanblieru, aueTaibAerull, MypaBbUHAs KHCIIOTa, YKCyCHasi KHCIIOTA,
OJIEMHOBas KUCJIOTa, CTEAPUHOBAsI KUCJIOTA, TJII0OK03a, (DPYKTO3a, Kpaxmall, LEeUIrI03a,
TJIMITUH);

c(hOPMUPOBAHHOCTH YMEHHS OMPEEISATh BUIbI XUMUYECKON CBSA3H B OPTaHUYECKHUX
COEIMHEHUSIX (OJIMHAPHBIC U KPATHBIE);

cOPMUPOBAHHOCTh ~ YMEHUSI IPUMEHSTh TOJOXKEHUS TEOPUU  CTPOCHUS
oprannuyeckux BemecTB A.M. BbytnepoBa ansi OOBSICHEHHS 3aBHCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTpOEHUE, PU3UYECKUE U
XUMHUYECKUE CBOWMCTBA TUIUYHBIX MPEICTABUTENICH PA3IMYHBIX KJIACCOB OPraHMYECKUX
BELIECTB (METaH, dTaH, 3TWJIEH, MPOMNUJIEeH, aleTuiaeH, Oyraauen-1,3, MeTunoyTaaueH-
1,3, OeH3071, METaHOJ, 3TaHOJI, ITUJICHIJIUKOJb, TJIUIEPUH, (PEHON, alleTalblIeru/I,
MYypaBbUHAsI U YKCYCHas KHUCJOTBI, TJIFOKO3a, KpaxmaJl, LEJUIFJIO3a, AMUHOYKCYCHas
KHUCJIOTA), WUIIOCTPUPOBATh TIE€HETUYECKYIO CBSI3b MEXKAY HHUMU YpaBHEHUSMHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINI C UCTIOIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUYHUKHU YIIIEBOJAOPOIHOTO ChIPhS
(Hed T, IPUPOIHBINA Ta3, yrojb), CHOCOObI X MEPEPAOOTKU U MPAKTUYECKOE IPUMEHEHHE
IPOAYKTOB NEPEPabOTKH;

c(OPMUPOBAHHOCTh YMEHHM MPOBOAUTH BHIYMCIEHUS 10 XUMUYECKUM YPaBHEHUSAM
(maccel, 00OBEMA, KOJMYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTa pPEaKUUU IO
M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 MCXOJHBIX BEUIECTB MM IPOAYKTOB
peakiun);

c(hOpPMHUPOBAHHOCTh YMEHHUU BJIaJI€Th CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIax
Hay4YHOI'O NO3HAHUS, MCMOJIb3YEMbBIX B XHUMHUM IPU W3YyYEHUU BELIECTB U XMMHYECKUX
ABIeHUN (HAOMIOJIEHNEe, HU3MEPEHHE, SKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJb30BATh
CUCTEMHBIE XMMHWUYECKHE 3HAHUS JUIsl MPUHATHUS PEIICHUA B KOHKPETHBIX >KM3HEHHBIX
CUTYaLIMSIX, CBSI3aHHBIX C BEILIECTBAMU U UX PUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOAaTh TpaBWIa TMOJb30BAaHUA XHUMHUYECKOU
MOCY/101 1 JTabopaTOpHBIM 000PYIOBAHUEM, a TAKXKE IIPaBUiIa OOpaIEHUs C BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKILHUSAMH IO BBINIOJHEHHUIO JA0OOPATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHU TUIAHUPOBATH U BBITIOJIHATH XUMHUUECKUIA SKCIEPUMEHT
(mpeBpallleHUsT OpPraHWYEeCKUX BELIECTB IPU HArpeBaHUM, IOJIyY€HHWE JSTUJIEHA U
M3Y4YEHUE €ro CBOICTB, KAUECTBEHHbIC PEAKIIMM OPraHUYECKUX BELIECTB, JE€HATYpaIUs
OENKOB IpU HArpeBaHWM, LIBETHHIE PEAKIHUU OENIKOB) B COOTBETCTBHM C IpPaBHJIAMHU
TEXHUKH O€30MacHOCTH TMpu OOpamieHMH C BelIeCTBAaMHM U JabOpaTOPHBIM
00Opy/IOBaHUEM, NPEICTABIATh PE3yIbTaThl XMMHYECKOTO JKCIIEPUMEHTa B (opMme
3aliCH yPAaBHEHUN COOTBETCTBYIOIIMX PEaKIMil U (OPMYIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YIbTATOB;

c(OPMUPOBAHHOCTh ~ YMEHHMH  KPUTHYECKH  AHAJIM3UPOBATH  XUMHUYECKYIO
nH(pOpPMaLIIO, MTOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CpeICcTBa MacCOBOW MH(OpMALINH,
HNHTepHeT u 1pyrux);
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c(hOpPMUPOBAHHOCTh YMEHUHN COOII0OATh MPaBUiia SKOJIOTHUECKH 1IeIeCO00pa3HOro
MOBEJEHUS B OBITY U TPYAOBOU NEATEIBHOCTH B LEISAX COXPAHEHUS CBOErO 3/10POBbS U
OKPY’KAIOLIEW IPUPOJHOW CpEAbl, OCO3HABATh OIIACHOCTb BO3JCHUCTBUS HA KUBBIC
OpraHU3MBbl OIIPENEIEHHBIX OPIraHUYECKUX BEUIECTB, MOHMMAas cMblci nokasaress [1/IK,
HNOACHATh Ha IpPHUMEpax CHOCOObl YMEHBIIEHUS M MPEJOTBPALICHHMS HX BPEIHOTO
BO3JICMCTBHSI HA OPraHU3M YEJIOBEKA;

UIsE  OOYyYarolMXCS C OTrPAaHMYEHHBIMH BO3MOKHOCTSIMU 3J0POBbS: YMEHHUE
IPUMEHATH 3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METOaX MO3HAHUS BEIIECTB U XUMHUUECKUX
SIBJICHUU

JUIA CIIENIBIX U CJIA0OBHISALIMX OOYYarOUIMXCs: YMEHHUE HCIIOJIb30BATh PEIbePHO
TOYEYHYIO cucTeMy obo3HaueHuit JI. bpaiins nns 3anucu XxuMudeckux Gopmyi.

11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUs Kypca «OOIas U HeopraHudeckash XUMHUSH
OTPAXKAOT:

c(hOpMUPOBAHHOCTH MPE/ICTABICHUM: 0 XUMHUYECKON COCTABJISIONIEH
€CTECTBEHHO-HAYYHOUW KApTUHBI MUPA, POJIM XUMUU B MO3HAHUM SIBJICHUUN MPUPOBI, B
(hOpMHUPOBAHUM MBIILICHUS U KYJIbTYpPbl JIMYHOCTH, €€ (PYHKIIMOHAIBHONU TPAMOTHOCTH,
HEOOXOJAMMON /Ui pEeIIeHUs NPAKTUYECKUX 3alad U IKOJIOTHYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 370POBbIO U MIPUPOJTHOU CPEIE;

BJIAJICHHE CUCTEMON XUMUYECKUX 3HAHNUW, KOTOPas BKJIIOYAET: OCHOBOIIOJIATral0IINe
MOHATHUS (XUMUYECKUI SJIEMEHT, aTOM, H30TOTI, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIM ATOMOB,
MOH, MOJIEKYJia, MOJb, MOJISIPHBIH OO0BEM, BaJCHTHOCTH, JJIEKTPOOTPUIIATEIHLHOCTD,
CTENIEHb OKHUCIICHMS, XUMHUYECKasi CBs3b (KOBaJEHTHAs, HOHHAs, METaJUIMYecKas,
BOJIOPOJIHAsI), KpHUCTaJUIMUecKas pemeTka, TUMbl XHMHYECKUX pEaklHil, pacTBop,
ANEKTPOJUTBI, HEIJEKTPOIUTHI, AJICKTPOJUTHYECKAs] TUCCOLMAIMS, OKHUCIUTENb,
BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEaKIMU, XUMUYECKOE PAaBHOBECHUE); TEOPUU U
3aKOHBI (T€OpHUsl SJIEKTPOJIUTUUYECKOW HAuccoluanuu, nepuoandeckuii 3akon J[[.U.
MeHneneeBa, 3aKOH COXPAaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAILCHUS
SHEPruM MPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3BIK XUMUU,
MUPOBO33PEHYECKUE 3HAHUS, JIieXKallde B OCHOBE IOHUMAaHUS MPUUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBICHHUM, (PAKTOJIOTHUYECKUE CBEJCHUS O CBOMCTBAX, COCTABE,
MOJIYYeHUN W O€30MacHOM HCTOJIB30BAHUH BAXKHEUINIMX HEOPTAaHMYECKUX BEIIECTB B
OBITY U MTPAKTUYECKOMN JEATEIHOCTH YEJIOBEKa,;

chOPMHUPOBAHHOCTh YMEHUW BBISBJIATh XapaKTEpHbIC TMPU3HAKU TOHSATHUH,
YCTAaHABJIMBATh HMX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOIIUE TOHATUSA MPH
ONMCAaHUH HEOPTraHUYECKHUX BEIIECTB U UX MPEBPALICHUN;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIOJIB30BaTh XHWMHUYECKYIO CHMBOJIUKY JIJISI
cocTaBJieHUus] (OpMYyJT BEIIECTB U YPaBHEHUN XUMUUYECKUX PEAKIIUMA, CUCTEMATHYECKYIO
Homenknarypy (IUPAC) u TpuBHManbHbIe Ha3BaHHS OTACIbHBIX HEOPraHUYECKUX
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BEILECTB (yrapHblii ra3, yriaeKUciblil ra3, aMMHUaK, raliéHasl U3BeCTbh, HEral€Has U3BECTb,
MUTHEBAs COJA, MUPUT U APYTHE);

c(OpPMUPOBAHHOCTh YMEHHMM OMNPEACNATh BAJICHTHOCTb U CTENEHb OKHUCICHUS
XUMHYECKUX 3JIEMEHTOB B COCIMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XUMHYECKOM CBS3U
(koBaJieHTHasi, HWOHHAs, METAJUIMYECKas, BOJOPOJHAs) B COCAMHEHMSIX, THII
KPUCTaJUIMYECKOW PEIIETKH KOHKPETHOTO BEUIECTBA (ATOMHAsI, MOJEKYJISIpHASI, HOHHA,
MeTaJUIMYecKas ), XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX COECTUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHUM yCTaHABIMBATh MPUHAJJICKHOCTh HEOPTraHUYECKUX
BELIECTB IO MX COCTaBY K ONpEIeNEHHOMY KiacCy/Tpylie COeAUHEHUH (MpOCThie
BEIIECTBA - META/Ibl MU HEMETaJUIbl, OKCHUIbl, OCHOBAaHHUS, KHUCIOTHI, aM(OTEepHBIC
TUAPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN paCKpbIBaTh CMBICI Mepuoauyeckoro 3akoHa J[.U.
MenneneeBa U JEMOHCTPUPOBATh €ro CHCTEMATU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
INPOrHOCTUYECKYIO (PYHKLINU;

c()OPMHUPOBAHHOCTh YMEHUW XapaKTE€pPU30BATh 3JIEKTPOHHOE CTPOEHHUE ATOMOB
XUMHAYECKUX JJeMEHTOB 1-4 mepuonoB Ileprogmyeckoil CHUCTEMBI XUMHUYECKHUX
anemeHToB J[.1. MenneneeBa, HCIONB3YsI MOHATUS «S-, P-, d-2JIEKTPOHHBIE OPOUTAIINY,
«QHEPreTUYECKHEe YPOBHMW», OOBACHATh 3aKOHOMEPHOCTH HW3MEHEHMsI CBOMCTB
XUMHUYECKUX 3JIEMEHTOB M MX COCIMHEHUH IO IepuojaaM W rpynnam llepuoaudeckoit
CHCTEMBI XUMHYECKUX dJ1eMeHTOB /[.J1. MeHnaeneena;

c(hOpMHUPOBAHHOCTh YMEHUU XapaKTEpU30BaTh (OMUCHIBATH) OOIIHME XUMHUUYECKHUE
CBOMCTBa HEOPTaHUYECKHX BEILIECTB PA3JIMUHBIX KIACCOB, NOATBEPKAATh CYIIECTBOBAHKE
IFEHETUYECKON CBSA3M MEXJY HEOPraHMYECKMMH BEIIECTBAMHM C MOMOILBIO YPaBHEHU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHil;

c(OPMHUPOBAHHOCTh YMEHUS KJIACCU(PUUMPOBATh XHUMHYECKHUE pPEaKUUU IO
Pa3IMYHBIM MPU3HAKaM (YUCILy U COCTaBY pPEarupyrollnX BEIIECTB, TEILIOBOMY 3P deKTy
peaxkiuu, U3MEHEHUIO CTETIEHEH OKUCIICHUS 3JIEMEHTOB, 00OpPaTUMOCTH PEaKLIUU, yYaCTHIO
KaTanu3aTopa);

c(OpPMHUPOBAHHOCTh YMEHMI COCTaBISATh YPABHEHMS PEAKIUI pa3IUYHBIX THUIIOB,
MOJIHBIE Y COKPAILEHHBIE YPaBHEHHUS PEAKUUA MIOHHOTO OOMEHA, YUUTHIBasl yCIOBUS, IPU
KOTOPBIX 3TU PEAKLMU UIYT 10 KOHIA;

cOPMUPOBAHHOCTh ~ yYMEHHMH  MPOBOJUTH  pEaKUWH,  MOATBEPIKIAOIINE
KaueCTBEHHBI COCTAaB Pa3JIMUYHBIX HEOPIraHMYECKHX BEUIECTB, PACMO3HABAThH OIMBITHBIM
MyTEM HOHBI, MPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX BEILECTB;

c(hOpMHPOBAHHOCTh YyMEHUH  pacKpbIBaTh CYILLHOCTh OKHUCJIUTENBHO-
BOCCTAaHOBUTEJBbHBIX PEAKIUNA MOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOTO OallaHca ATHX
pEaKLNiA;

c(OPMHUPOBAHHOCTh YMEHHUU OOBACHITH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH
peakMu OT Pa3IMYHBIX (DAKTOPOB; XapakTEp CMEHICHUS XUMHUYECKOTO PaBHOBECHS B
3aBUCHMOCTH OT BHeIIHero Bo3aeicTeus (npuniui Jle [larense);
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c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BATh XUMUYECKUE MPOIIECCHI, JIeKAIIHNE B
OCHOBE MPOMBIIIJIEHHOTO TIOJYYEHUS CEpPHOM KHUCIOThl, aMMHaKa, a TaKxke
c(hOpPMHUPOBAHHOCTh MPEJICTABICHUN 00 OOLIMX HAYYHBIX MPUHIUINAX U IKOJIOTHUYECKUX
npobJieMax XUMHYECKOTO MTPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHM MPOBOAUTH BHIYUCICHUS C UCIIOJIH30BAHUEM MOHSITHS
«MaccoBas J0Jisl BEeIIeCTBa B pacTBOPE», 00bEMHBIX OTHOIICHUH Ta30B MPU XUMHUYECKUX
peaKIusax, Macchl BEIMIECTBA WK 00BEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OIHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIJIOBOrO 3(dekTa
peaKkIuy Ha OCHOBE 3aKOHOB COXPaHEHHUs MACChl BEIIECTB, MIPEBPAIICHUS U COXPAHEHUS
SHEPIuu;

c(hOpMHUPOBAHHOCTh YMEHHUH COOMIOJaTh NpaBWia IMOJIb30BAHUS XUMHUYECKOU
MOCy101 1 TabopaTOpHBIM 000PYAOBAHUEM, A TAKXKE MTpaBUiia OOpallleHUsI ¢ BEIIeCTBAMU
B COOTBETCTBUU C UHCTPYKIUSMH IO BBIMOTHEHHUIO J1a00PATOPHBIX XUMUUYECKUX OTBITOB;

c(hOpMHUPOBAHHOCTH YMEHUM TUTAHUPOBATH U BBHITIOHITH XUMUYECKUN IKCIIEPUMEHT
(pa3noxkeHue MEepPoKCH/ia BOJOPO/ia B MPUCYTCTBUU KaTajau3aTopa, OMpPeaCICHUE CPEIbl
pPacTBOpPOB BEILIECTB C MOMOIIBK) YHUBEPCAIBHOTO MHAUKATOPA, BIHMSHUE PA3TUYHBIX
(hakTOPOB HA CKOPOCTh XUMHUUECKOHN peaKkiiM, pEaKIMi HOHHOTO 0OMEHA, KaueCTBEHHBIE
peakuuu Ha cyib(dar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHHS, PELICHUE
AKCIIEPUMEHTANIFHBIX 3a/1au 1o TeMaMm «Metamibsl» 1 «HemeTamisly) B COOTBETCTBUU C
MpaBUJaMU TEXHUKH O€30MaCHOCTU MpHU OOpalIeHUHU C BEIIECTBAMHU U J1aOOpaTOpPHBIM
o0opyZI0BaHUEM, MPEACTABIATh PE3YJIbTAThl XUMHUYECKOTO HJKCIEpUMEHTa B (opMme
3alUCy YPaBHEHUI COOTBETCTBYIOIIUX peakiuil U (HOpMyIHpOBaTh BBHIBOJBI HA OCHOBE
ATUX PE3YyJIbTATOB,;

chOPMHUPOBAHHOCTh ~ YMEHHH  KPUTHUECKH  aHAJIM3UPOBATh  XUMHYECKYIO
uH(popManMIO0, TMOJYyYaeMyl M3 pa3HbIX HCTOYHHUKOB (CpelcTBa  MacCOBOM
KOMMYHUKaIu, MTHTepHET U ApyTux);

c(hOpPMHUPOBAHHOCTh YMEHUN COOJI0IaTh MTPABHIIA IKOJIOTUUYECKH 11€JIeCO00pa3HOTO
MOBEJICHUS B OBITY M TPYAOBOM NESITEIHHOCTH B IIEJISAX COXPAHEHHUS CBOETO 37I0POBbS U
OKpPY’KAIOIIEW MOPUPOJHOW CpPEIbI, OCO3HABATh OMACHOCTH BO3JCHMCTBHS HA >KUBBIE
OpraHu3Mbl OMpEEIEHHBIX BEIIECTB, MOHUMas cMbich nokaszatens [IJIK, moscHsATh Ha
npuMepax CrnocoObl YMEHBIICHUS W TMPEAOTBPAICHUS MX BPEIHOTO BO3JICUCTBHS HA
OpraHu3M YEJIOBEKA;

Ui OOy4Yarolmuxcss ¢ OTPAaHMYCHHBIMM BO3MOXKHOCTSMH 37I0POBBSI: yMEHHUE
MIPUMEHSTH 3HAHUS 00 OCHOBHBIX JIOCTYTHBIX METOJIaX TTO3HAHUS BEIIECTB U XMMHUYECKUX
SIBJICHUI;

JUTSL CJIETBIX U CIA0OBUIAINIMX OOYYAIOIIMXCS: YMEHHE HCIONIh30BaTh pelibe(HO
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins 1ist 3anucu XuMrU4ecKux GopMyL.

24



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
Haumenosaunue
No KomuuecTBo OCHOBHBIE BUBI JIEATEILHOCTH
pa3zeiioB U TEM [IporpamMmmHoOe cojiepKaHue
/o 4acoB 00yYaroIIMXCs

y4eOHOro MpeaMeTa

Pa3znes 1. TeopeTnyeckne OCHOBBI OPraHUYeCKOl XUMHH

1.1 [[IpeameT opraHuYecKoOi
xumuu. Teopus
CTPOCHUSI OPTaHUYECKUX
coenuHeHui A.M.

byTtieposa

3

[IpenMeT OpraHu4ecKoOr XUMHUH: €€
BO3HUKHOBEHHUE, PA3BUTUE U 3HAYCHUE B
[MOJIyY€HUU HOBBIX BELIECTB U
MaTepuasioB. Teopus CTpoeHUs
OpraHMYeCcKux coequHeHui A.M.
byTiiepoBa, €€ OCHOBHBIE TTOJIOKEHUS.
CrpykrypHble (hOpPMYJIBI OPTAHUUECKUX
BEIIECTB. [ OMOJIOTHs, N30MepHsl.
XUMHUUYECKAs CBSI3b B OPraHUYECKUX
COEMHEHUSAX: KPAaTHBIC CBA3U, O- U II-
CBSI3H.

[IpencraBienue o KiaccuuKauu
oprannyeckux Bemects. Homenknarypa
OPTaHUYECKUX COCIUHECHUN
(cucteMarnueckas) U TPUBHAIbHBIC
HA3BaHUS BAKHEUIIMX MTPEICTABUTEIICH
KJIACCOB OPraHUYECKUX BEUIECTB.
JKCNepUMEHTAIbHbIE METOAbI

HU3Yy4YeHUs BelleCTB U UX NpPeBpPallleHu:

PackpbIBaTh CMBICIT U3YyYa€MbIX MTOHSATHIA
(BBISIBJISITh MX XapaKTEPHbIE TPU3HAKH ),
YCTAaHABJIMBATh UX B3aUMOCBS3b.
[[pUMEHSTD MOJOKEHUS TEOPUU CTPOCHHUS
oprannyeckux Beuects A. M. bytneposa
111 0OOBSCHEHUS 3aBUCHMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOCHUSI.

M cronb30BaTh XUMUYECKYHO CUMBOJIMKY
17151 COCTABJICHHS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIE€HHOMN) (OpMYJT OPraHUYECKUX
BEILECTB.

OnpenensiTe BUABI XUMUYECKOU CBA3U
(oIMHApHBIE, KPATHBIE) B OPTAHUYECKUX
COEJIMHEHMUSIX.

PackpbIBaTh poJIb OPraHUYECKON XUMHU B

IPUPOJIE, XapaKTEPU30BaATh €€
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* JleMOHCTpanuu:

- O3HaKoMJIeHHE ¢ oOpasiamMu
OpraHMYECKUX BEIIECTB U MaTEepraJlaMu Ha
X OCHOBE;

- OMBITHI IO NPEBPALLICHUIO OPraHUYECKUX
BEILIECTB MTPU HAarpeBaHuH (ILJIaBJICHUE,
oOyTJIMBaHUE U TOPECHUE).

- JIabopaTopHBIE OIBITHI:

- MOJICIIMPOBAHUE MOJIEKYJI OPraHUYECKHUX
BEILICCTB

3HAYEHHUE B )KU3HU YEIIOBEKA,
WJUTFOCTPHPOBATH CBS3b C IPYTUMH
HayKaMH.

HabmronaTh 1 OKUCHIBATh
TTEMOHCTPAIIMOHHBIE OTBITHI, POBOIUTD U
OIKMCHIBAThH JJAOOPATOPHBIC OIBITHI U
MPaKTHYECKHUE PaOOTHI

Wtoro no pazuenry

Pasznes 2. YrieBogopoasl

2.1

[IpenenbHbIE
YIJIEBOAOPOBI - AJIKAHbI

AJIKaHBI: COCTaB U CTPOECHUE,
rOMOJIOTMYECKHM psAa. MeTaH u 3TaH -
[IPOCTENIINE NTPEACTABUTENIN AJIKAHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nYecKne 1 XMMUYECKHE CBOMCTBA
(peakiuu 3aMeleHus U TOPEHus),
HAXO0XKJIEHUE B IPUPOJE, ITOTYUEHUE U
MPUMEHEHUE

PackpbIBaTh CMBIC] U3y4a€MbIX MOHATHN
(BBISIBJISITH MX XapaKTEPHBIC TPU3HAKH ),
YCTaHABJIMBATh UX B3aUMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE
MOHSITUS MPU ONMMCAHUM COCTaBa,
CTPOCHHUS U TIPEBPAIICHUN OPTaHUYECKUX
COCIUHCHMM.

2.2

HenpenenvHbie
YTJIEBOIOPO/BL: AJIKEHBI,
AJKAJUEHBI, aJIKUHbI

AJIKEHBI: COCTaB M CTPOCHUE,
TOMOJIOTUYECKHAN psAZl. DTUIIEH -
[MPOCTEUIINI ITPEACTABUTEIb AJIKEHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
buznyeckue 1 XuMU4YEeCKIe CBOMCTBA
(peakiu TuIpUpPOBAHHS,
raJOr€HUPOBAHMS, THIPATALINH,

cnonb30BaTh XUMHYECKYIO CUMBOIIUKY
17151 COCTaBIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) (OpMyJT OPraHUYECKUX
BEILECTB.

Y cTaHaBNMBATH NPUHAIEKHOCTh
BEILECTB K OIPEICIEHHOMY KJIaccy
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OKHCIICHUSI ¥ TIOJIMMEPU3ALIUHN )
HaXO0XJICHUE B MPUPOJIC, TOTYYCHUE U
MIPUMEHECHHUE.

AnkanueHsl: OyraaueH-1,3 u
MeTWIOyTaaueH- 1,3, XuMmuueckoe
CTPOCHHE, PEAKIUS MOJUMEpU3aInU,
MpUMEHEHHUE (VI CHHTE3a MPUPOJHOTO U
CUHTETUYECKOTO KayuyKa U PEe3UHBI).
AJKUHBI: COCTaB M 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUN PSIJI.
AIIETAJICH - MPOCTEHIINN PEICTABUTEND
AJKUHOB: COCTaB, XUMHUYECKOE CTPOECHUE,
bu3nIeCKre 1 XUMUYICCKHE CBONCTBA
(peakiuu ruIpupoOBaHHS,
raJIOreHUPOBAHMS, THIpATAlIUA TOPCHUS),
HaXO0XJICHUE B MIPUPOJIC, MOTYyUCHHUE U
MPUMEHEHUE

2.3

ApoMaTH4ecKue
YTJIEBOIOPO/IbI

ApeHbl: OEH30J1 ¥ TOJTYOJI, COCTAaB,
XUMHUYECKOE CTPOCHUE MOJICKYI,
bu3nYecKue 1 XUMUUYECKHE CBOMCTBA
(peaxkuuu rajJoreHUPOBaHUS U
HUTPOBAHMS ), TOTYYCHUE ¥ IPUMECHECHHE.
Bnusiaue OeH3051a Ha OpraHu3M YeJIoBeKa.

[ eHeTHYeCKas CBSI3b YIJIEBOIOPOJIOB

YIJIEBOJOPOIOB IO COCTABY U CTPOCHUIO,
Ha3bIBaTh UX 10 CUCTEMaTHUYECKOM
HOMEHKJIAType; MPUBOJAUTH TPUBUAIIbHbBIC
Ha3BaHUS OTNICJIBHBIX MPEACTABUTEICH
YTJIEBOJIOPOJIOB.

Onpenenste BUAbI XUMUYECKOMN CBSI3U B
MOJIEKYJIaX YTIJI€BOIOPOIOB;
XapaKTeprU30BaTh 3aBUCUMOCTh
PEaKIMOHHON CITIOCOOHOCTH
YTJIEBOJIOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.

XapakTepu30BaTh COCTaB, CTPOCHMUE,
MpuUMeHEeHUE, (PU3NIECKUE U XUMUYECKUE
CBOMCTBA, Ba)KHEHIIIKE CITOCOOBI
[MOJy4YCHHUS TUITUYHBIX MIPE/ICTaBUTENICH
Pa3JIMYHBIX KJIACCOB YTJIEBOIOPOJIOB
(MeTaHa, FTaHa, dTUJICHA, alleTUJICHA,
Oyranuena -1,3, 6eH301a, TOIyOsa).
BbISIBISITh TEHETUUECKYIO CBSI3b MEXKIY
YTJIEBOJIOPOIAMU U TTOATBEPKAATh €€
HaJIMYue YpaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINI
C UCIIOJIb30BaHUEM CTPYKTYPHBIX

dhopmyi.
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2.4

[TpupoIHBIC HCTOYHUKH
YTIIEBOJIOPOIOB U HX
nepepadboTKa

[Ipuponanslii ras. [lomyTHbie HePTIHBIE
ra3el. Hed T 1 €€ mpoucxoxaeHue.
Crnioco0bl iepepaboTKu He(TU: MEPEroHKa,
KPEKHUHT (TEpPMUYECKUH, KATaTUTHYECKUI).
[TpoaykTsl mepepaboTKu HEPTH, UX
PUMEHEHNE B IPOMBIIIUIEHHOCTH U B
ObITy. KaMeHHBII yroiib U IpOIyKThI €T0
nepepadoTKu.

JKCIEepUMEeHTAJIbHbIE METO/bI
U3y4eHMsl BelleCTB U UX NMpeBpalleHuil:
* JlemoHCcTpanuu:

- kouiekuuu «HedpTe» u «YToiby;

- BuUaeodparmeHT «BynkaHnuzanus
DPE3UHBD.

- JlaGopaTopHbI€ OMBITHI:

- KauyeCTBEHHOE ONpe/IeJICHUE yriepoaa 1
BOJZIOPO/Ia B OPTraHUYECKHUX BEIIECTBAX;

- 03HAKOMJIEHHE C 00pa3liamMHu IjIacTMacce,
Kay4yKOB U PE3UHBI;

- MOJEJIHMPOBAHUE MOJIEKYJI
YTJI€BOAOPOIOB U TaJIOr€HONPOU3BOIHBIX.
- IIpakTrueckue paboTHI:

Ne 1. [Tonryyenue sTuEHa U U3y4YEHHUE €TO
CBOWCTB.

XapaKkTepu30BaTh UCTOYHUKU
YTIIEBOIOPOJAHOTO CHIPBS (HEPTD,
NPUPOIHBII ra3, yroiyb), CliocoObI HX
nepepaboTKU U MPaKTUYECKOE
PUMEHEHUE TIOy4YaeMBbIX POAYKTOB.
M crnonp30BaTh €CTECTBEHHO-HAYUHBIE
METO/IbI IO3HAHUS - IPOBE/ICHNE,
HA0JII0/IEHUE U ONUCAHUE XUMHUECKOTO
PKCIIepuMeHTa (J1a00paTOpHBIE ONBITH U
MpPaKTUYECKHUE PaOOThI).

CnenoBath npaBuiiam 0e301acHON
paboThI B J1a0OPATOPUH NPU
MCIIOJIb30BaHUU XUMUYECKOM MOCY/IbI U
o0opy/10BaHUs, a TAK)Ke MpaBUIaM
oOpallleHHsI C BEIIECTBAMU B
COOTBETCTBUH C HHCTPYKLUSAMHU
BBITIOJTHEHHSI TAOOPATOPHBIX OTIBITOB U
MPAKTUUECKUX pabOT MO MOITYYECHHIO U
M3YYEHUIO OPTaHUYECKHUX BEIIECTB.
[IpencraBisTh pe3ynbTaThl SKCIIEPUMEHTA
B (hopme 3amnvcu ypaBHEHUH
COOTBETCTBYIOIIMX PEAKIUN U IeaTh
BBIBOJIBI HAa UX OocHOBE. [IpoBOANTH
BBIUHCIICHUS JIJIs1 OTIPEIeTICHHUS
MOJIEKYJISIPHOUM (OPMYJIIBI OpTaHHYECKOTO
BELIECTBA, [10 YPABHEHUIO XUMUYECKON
peaxiuu.
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» PacuérHurle 3amaun:

- OIpEACIICHUE MOJICKYISIPHON (OPMYIIBI
OPraHUYECKOT0 BENIECTBA IO MACCOBBIM
JTOJIIM aTOMOB XUMHYECKHUX 3JICMEHTOB;

- Pacy€Thl 110 YPABHEHUIO XUMHYECKOU
pEaKInU

CaMOCTOSTENBHO MIJIAHUPOBATH U
OCYILECTBIISITh CBOIO MIO3HABATEIBHYIO
NESATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBOK y4eOHON

e TENBHOCTH

Wtoro no pazneny

13

Paznen 3. Kuciiopoacoaep:kaimue OpraHm4ecKue coeIuHeHus

3.1

Cnouptel. @eHon

3

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METAHOJI U 3TAHOJI, XUMUUYECKOE CTPOCHHUE,
bu3nYecKue 1 XMMUYECKHE CBOMCTBA
(peakuuu ¢ aKTUBHBIMHU METaJlIaMH,
rajoreHOBOJOPOIaMU, TOPEHUE),
npruMeHeHne. BoopoaHas cBs3b.
PU3NOIOTHYECKOE IEUCTBUE METAHOIA U
PTaHOJIa HA OPTaHMU3M YEeJIOBEKA.
MHOroaTroMHbIE CITUPTHI: STUJICHTJIMKOJb
Y TIMLEPUH, XUMUYECKOE CTPOEHHUE,
dbuznyecKre 1 XUMHUYECKUE CBONCTBA
(B3auMOAEHCTBHE CO MIECTOYHBIMU
MeTaJlJIaMU, KAUeCTBEHHAs peakiins Ha
MHOTOAQTOMHBIE CIIUPTHI).
DU3NOIOTHYECKOE IEUCTBUE HA OPraHU3M
yenoBeka. [Ipumenenue rouuepusa u

OTUJICHITTMKOJIA.

PackpbIBaTh CMBIC U3y4a€MbIX MOHATHN
(BBISIBIIATH MX XapaKTEPHbBIC TPU3HAKH ),
YCTaHABJIUBATh UX B3aUMOCBSI3b,
MCII0JIB30BaTh COOTBETCTBYIOIINE
MMOHSITUS MPU OIMMMCAHUHU COCTAaBA,
CTPOCHHUS U TIPEBPAIICHUN OPTaHUYECKUX
COCIUHCHUM.

M cnonb30BaTh XUMUYECKYHO CUMBOJIUKY
17151 COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHOMN) (OpMYJT OPraHUYECKUX
BCILIECTB.

Y cranaBiMBaTh MPUHAIICKHOCTD
BEILIECTB K OIPEJICIICHHOMY KJIaccy Mo
COCTaBY U CTPOECHUIO, Ha3bIBATh UX I10
CHUCTEMATUYECKOM HOMEHKIIAType;
[PUBOJAUTH TPUBUAJIBHBIE HA3BAHUS
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®enon. CTpoeHne MOJIEKYIIbI, GU3HICCKUE
U XUMHUYECKHE CBOMCTBA (DeHOIA.
TokcuunocTh (heHouna, ero
dbu3znoNIOTrHYECKOE ISHCTBUE HA OpPTaHU3M
yenoBeka. [[pumenenue gpenomna

3.2

AJIbIETHIBI.
KapOoHOBBIE KHCIIOTHI.
CrnosxxHblie 3¢upb

AbIeTHabl: (HOPMaITbICTH |
aleTaNbICTU], XHMUYECKOE CTPOCHUE,
bU3NYeCcKre M XUMHYECKHIE CBOMCTBA
(peakIu OKUCJICHHSI U BOCCTAHOBJICHUS,
KaueCTBCHHBIC PEAKIINH ), TIOJYUYCHHUE U
MpUMEHEHUE.

OaHOOCHOBHBIE MpEETbHBIC KAPOOHOBBIE
KHCIIOTBI: YKCYCHAsI KHCIIOTa, XUMUYECKOE
CTpoeHHE, GU3NIECKUE U XUMHYECCKHE
cBoMcTBa (00ITMEe CBOMCTBA KUCIIOT,
peakius dTepuduKanum), moaydeHue u
npumeHeHue. CTeapruHoBasi U OJICHHOBAs
KHCJIOTBI KaK TPEICTaBUTEIIH BBICIITUX
KapOOHOBBIX KUCJIOT. MbliIa KaK coJn
BBICIITNX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE
JIEUCTBUE.

Crnosxnble 2UpPHI KaK IPOU3BOTHBIE
KapOOHOBBIX KUCJIOT. [ MIIPOIIN3 CITOKHBIX

rupoB. Kupsl kak

OTJIECJIbHBIX MIPEACTABUTEIICH
KHCJIOPOACOIEPKAIIUX COCTUHEHUN.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHUe, GU3MIECKUEC U XUMUICCKUE
CBOMCTBA, Ba)KHEHIIINE CIIOCOOBI
[MOJTYYEHUS] TATUYHBIX MPECTaBUTENCH
PaA3JIMYHBIX KJIACCOB
KUCJIOPOACOIEPKAIIUX COCTUHEHUIN
(MeTaHoa, 3TaHoJIa, TIHIEpUHA, (eHoa,
dbopmaibieruaa, aleraibaerua,
YKCYCHOM KMCJIOTBI, ITTFOKO3bI, Caxapo3bl,
KpaxMalia, IeJUTI0I03b1); BBISBIISITh
F€HETUYECKYIO CBA3b MEXK1Y HUMH U
MOATBEPKIAATh €€ HATMYne YPaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIl
C UCIIOJIb30BAaHUEM CTPYKTYPHBIX
dbopmy.

OnuceIBaTh COCTaB, XUMUYECKOE
CTPOCHHUE U IPUMEHEHHE KUPOB,
XapaKTeprU30BaTh UX 3HAYCHUE JJIS
PKU3HEJEATEIbHOCTA OPTaHU3MOB.
Oco3HaBaTh OIIAaCHOCTH BO3ICUCTBHUS HA
PKWBBIE OPTaHU3MbI OIPEEICHHBIX
OpraHUYECKUX BEIIECTB, MOSCHATH Ha

MpUMeEpPax COCOObl YMEHbIIEHUS
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[TPOU3BO/IHBIE INIMIIEPUHA U BBICIINX
KapOOHOBBIX KUCJIOT. ['HIpoIIN3 )KUPOB

3.3

YTrineBoabsl

VYTIIeBOIBI: COCTAB, KJIACCU(PUKAIIUS
YTJIE€BOJOB (MOHO-, TU- U MOJUCAXAPHUIBI).
[ J1r0K03a - MPOCTENUIIN MOHOCAXapuL:
O0COOEHHOCTH CTPOCHHS MOJICKYJIbI,
bu3nYecKue 1 XMMUYECKHE CBOMCTBA
[JIFOKO3BI (B3aUMO/JICUCTBUE C
ruapokcuiom meau(Il), okucienue
aMMHAYHBIM PACTBOPOM OKCHJIA
cepebdpa(l), BoccTaHOBIIEHHE, OPOKECHUE
[JIFOKO3b1), HAXOXKJIEHHUE B MPUPOJIE,
MPUMEHEHHUE TIIFOKO3bI, ONOJIOTHIeCKast
POJIb B KU3HEIESITEIILHOCTH OpraHu3Ma
yenoBeka. Dorocuntes. pykTo3a Kak
U30Mep TITFOKO3BI.

Caxapo3a - peICTaBUTENb IUCAXaPHUJIOB,
THIPOJIA3 Caxapo3bl, HAXOXKICHUE B
npupoe u npuMenenue. Kpaxman u
[1EJUTI0JI03a KaK MIPUPOIHBIC TTOJTUMEPHI:
CTpOEHHE Kpaxmaja U IeJUTF0I03bI,
bu3NYecKre 1 XUMUYECKHE CBOMCTBA
Kpaxmaia (THAPOJIH3, KadeCTBEHHAS
PEAKIINS C HOJ0M).
IKCIepUMEHTAIbHbIE METO/IbI
U3y4eHHsl BEleCTB U X NMpeBpalleHuii:

W TIPEIOTBPAIICHHS UX BPEIHOTO
BO3JICHCTBHSI HA OPTAHU3M YEIIOBEKA.
lcrionp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS - IPOBEJICHUE,
HAOJIOICHUE W ONTUCAHNE XHMHYECKOTO
hKCTIepUMeHTa (J1a00paTOpHBIE ONBITH U
MpaKTUYECKUe paboThI).

CnenoBath npaBuiaM 0€30MacHOM
paboThI B JIa0OPATOPUH TIPU
MCITOJIb30BAHUN XHMHYECKOM MTOCYIBI 1
000Opy0BaHUs, a TAKKE MPaBUIIaAM
oOpalieHus ¢ BelecTBaMu B
COOTBETCTBUH C HHCTPYKITUSMH
BBITIOJIHEHUS TAOOPATOPHBIX OMBITOB U
MPaKTUIECKUX PAOOT MO MOTYICHHUIO U
N3YUCHUIO OPTaHUYECKUX BEIIECTB.
[IpeacTaBisiTh pe3yabTaThl SKCIIEPUMEHTA
B (hopme 3amnvcu ypaBHEHUIN
COOTBETCTBYIOIIUX PEAKIIUN U JeNaTh
BBIBO/IBI HA UX OCHOBE. [IpoBOIUTH
BBEIYHMCIICHUS JIJIS1 OTIPEICTICHUS
MOJICKYJIIPHOM (POPMYJIBI OPTAaHUIECKOTO
BELIECTBA, 10 YPABHEHUIO XUMUYECKON
peakiu. CaMOCTOSATEIHHO TIAHUPOBATH
U OCYIIECTBJISITH CBOIO TTO3HABATEIILHYIO
NesATeIbHOCTh; IPUHUMATh AaKTUBHOE
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« JTaGopaTopHbIE OMBITHI:

- TOPEHHE CIUPTOB,;

- B3aUMOJICHCTBUE TIUICPUHA C
ruapokcuom meau(Il);

- Ka4eCTBEHHBIC PEAKIINH AJIbJIETHI0B
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
okcujia cepedpa u ruapokcuaom meau(Il));
- B3aUMOJICHCTBUE KpaxMmaja ¢ HOJOM.

- IlpakTnueckue pabOThI:

Ne 2. CpolicTBa pacTBOpa YKCyCHOM
KHCIIOTHI.

- PacuérHurle 3agaun:

- ompeneneHrue MOJEKYISIPHOU HOPMYIIbI
OpPraHUYECKOTO BEIIECTBA IO MACCOBBIM
TOJISIM aTOMOB XMMHYECKUX 3JIEMEHTOB U
mo Macce (00beMy) IPOYKTOB CTOPaHHUS;
- pacuYéThl MO YPaBHEHUIO XUMUICCKOM
peakuuu

y4acTHE B IPYINIIOBOM y4eOHOMI
1EATEIIBHOCTH

Hroro no pasneny
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Pa3znea 4. A3oTcoaep:Kaliue OprannyecKmue

CoeaANHCHUA

4.1

AMUHBI.
AMUHOKHCIIOTBI.
benxn

3

AMMHBIL: METUJIAMHH - IPOCTEHIINI
[IPEICTABUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTPOCHUE, PU3NUECKUE U
XUMHUYECKHE CBOMCTBA (peakuuu

PackppIBaTh CMBICIT U3y4a€MbIX TTOHATHU

(BBISIBIIATH UX XapaKTEPHbIC TPU3HAKH ),
YCTaHABJIMBATh UX B3aUMOCBSI3b,
MCII0JIb30BATh
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C KUCJIOTAMH U TOPEHUS), HAXOXKICHUE B
Mpupojic. AMUHOKUCIIOTHI KaKk
am(poTepHbIC OPraHUYECKUE COCTUHECHHUS.
DU3NYECKNE U XUMUYECKHE CBOMCTBA
AMUHOKUCJIOT (Ha MPUMEPE TIIUIMHA).
buosiornueckoe 3Ha4eHUE aMUHOKHUCIIOT.
CuHTe3 MenTUa0B.

benku Kak NpUpOIHbIE MOJTUMEPHI.
[lepBuuHas, BTOpUYHAS U TPETUUHAS
CTpYKTypa OenKoB. XMMHYECKHE CBOMCTBA
OEJIKOB: TUIPOJIU3, IEHATYpalls,
KaueCTBEHHbBIEC PEaKLIUU Ha OCJIKU.
JKCNepUMEHTATbHbIE METOAbI
U3yUYEeHHUS BeleCTB M UX NMPeBPAIICHUI:
* JleMOHCTpanuu:

- JieHaTypanus OeJIKOB IIPU HarpeBaHUU;

- IIBETHBIE PEaKINU OCIKOB

COOTBETCTBYIOIIUE MMOHITUS IPU
ONMCAHUU COCTABA, CTPOCHHUS U
[peBpaIICHU OpraHuYeCKUX
COCJIMHCHUMN.

M cnonb30BaTh XUMUYECKYIO CUMBOJIUKY
71 COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaniéHHom) opMyJ1 OpraHMIeCKUX
BEIICCTB.

OnpenensaTs NPUHAIICKHOCTD BEIIECTB K
OITPEJICJIEHHOMY KJIACCY IO COCTABY U
CTPOEHHUIO, HA3bIBATh UX IO
CUCTEMaTUYECKON HOMEHKJIATYPE;
MPUBOJUTH TPUBHAIBHBIC HA3BAHUS
OTJEIIbHBIX MTPEICTABUTEIICH.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
MpuUMeHEeHUE, (PU3NIECKUE U XUMUYECKUE
CBOMCTBA, Ba)KHEHIIIHE CITOCOOBI
[MOJTy4YECHUS TUITAYHBIX MTPEICTABUTENICH
a30TCOJIEPKAIMX COCTUHEHUN
(MeTuIaMUHA, TIIUIMHA, OSIKOB).
OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE€ CBOMCTBA OEJIKOB; MOSCHATEL Ha
MpuMepax 3HaAUCHUE OCIIKOB IS

OpraHu3Ma 4C€JI0BCKaA.
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crionb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TI03HAHUS - HAOII01AaTh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
HKCIIEPUMEHT.

CaMOCTOATENBHO IIJIAHUPOBATH U
OCYILIECTBIIATH CBOO MI03HABATEIBHYIO
N1EATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBOK y4eOHOH
NesATETbHOCTH

Wtoro no pazneny

3

Pa3znet. S. BeicokomoJiekyJis

HbI€¢ COCANMHCHUA

5.1

[InacTmacchl.
Kayuyku. Bosiokna

2

OCHOBHBIE IOHATHSI XUMUN
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUA:
MOHOMeEp, OJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJMMEPU3ALINH, CPEHSIA
MoJIeKyJIsipHas Macca. OCHOBHBIE METO/IbI
CUHTE3a BBICOKOMOJIEKYIISIPHBIX
COEAVMHEHUH - ITOJMMEpPU3ALUs U
MOJIMKOHICHCALIUS.

[InacTMacchl (MOIUATUIIEH,
MOJIATIPONWIIEH, TOJIMBUHWIXJIOPU,
nosnuctupoit). HatypanbHslii u
CHUHTETUYECKHUE Kayuyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN U U30MPEHOBBIN).
BosokHa: HaTypasbHbIE (XJIOMOK, HIEPCTh,
MIEJIK ), ICKYCCTBEHHBIE (aLl€TaTHOE
BOJIOKHO,

Bitaners n3y4aeMbIMA XUMUYECKUMMU
MOHATHUSIMU: PACKPBIBATH CMBICI
M3y4aeMbIX IIOHATUN U IPUMEHATD OTU
MTOHATHSI TIPU ONMCAHUU COCTaBa U
CTPOEHUS BBICOKOMOJIEKYISIPHBIX
OpPraHUYECKUX BEILECTB, 151 OOBSICHEHUS
OTIIEIbHBIX (DAKTOB U SBJICHHM.

M cronb30BaTh XUMHYECKYO CHMBOJIMKY
TSI COCTABJICHUSI CTPYKTYPHBIX (hOpMYyIT
BEILICCTB U YPABHEHUMN PEAKLIUI
[TOJIMMEPU3ALUU U TTOJIMKOHCHCALINH.
OnuceIBaTh COCTaB, CTPOCHUE, OCHOBHBIE
CBOICTBa Kay4yKOB, HauboJee
pPacIpOCTPaHEHHBIX BUIOB IIJIACTMACC,
BOJIOKOH; IPUMEHEHUE
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BHCK03a), CHHTETUYECKHE (KalpoH U
J1aBCaH).

JKCIePUMEHTAIbHbIE METObI
M3y4eHMs BeleCTB U UX NMpeBpalleHuil:
* JlemoHCcTpanuu:

- 03HAaKOMJIEHHE C 00pa3amMu MPUPOJAHBIX
1 UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB

B PA3JIMYHBIX OTPACIsX.
lcrionb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TI03HAHUS - HAOII01AaTh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
PKCIIEPUMEHT

HToro mo pasneny 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KIIACC

Haumenosaunue

KonuuectBo OcHOBHBIE BUBI ICATEIILHOCTH
Ne m\it pa3ziesioB U TeM [IporpammHoe coaepkanue
4acoB 00yJaronuxcst
y4eOHOro MpeameTa
Paznen 1. Teopernueckne 0CHOBbI XUMUM

11

CtpoeHue aToMOB.
[leproanyeckuii 3aKOH
u [lepuoanyeckas
CHCTEMa XMMHUYECKUX
PJIEMEHTOB

J1.11. MenneneeBa

3

Xumudueckuii anemMenT. AtoM. CocTtaB
aToMa, U30TOIBI. DJIEKTPOHHAs 000JI0UKA.
DHEepreTUuYecKrue YpoBHH, IOAYPOBHHU.
ATOMHBIC opOHTay, S-, p-, d-, f-
nieMeHThl. OCOOCHHOCTH pacipeacIeHus
PIICKTPOHOB IO OPOUTAJISIM B aTOMax
MaJIbIX U OOJIBIITUX MEPUOJIOB.
DeKTpOoHHAs KOH(PUTypaIys aTOMOB.
[leprnonnueckuii 3akoH u [lepuoguueckas
CHCTEeMa XUMHUYeCKHuX 3yeMeHToB JI. U.
MenpeneeBa. CBsi3b IEPUOIUUECKOTO
3akoHa U [lepronueckon CUCTEMBI
XUMHYECKUX DJIEMEHTOB C COBPEMEHHOM
TEOPUEH CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX
MMHU MPOCTHIX U CJIOKHBIX BEIIECTB 10
rpyIaM 1 nepuoaam. 3HaueHHue
MEePUOIMUYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKAX

PackpbIBaTh CMBICIT N3yYa€MbIX MTOHSATHI
(BBISIBJISITh MX XapaKTEPHbIE TPU3HAKH ),
YCTAHABJIMBATh UX B3aUMOCBS3b.
PackpbIBaTh CMBIC NEPUOAUYECKOTO
3akoHa J[. 1. MenneneeBa u
IEMOHCTPUPOBATH €r0
CUCTEMATU3UPYIOILYI0, 00BSICHUTEIIbHYIO
U IPOTHOCTUYECKYIO (PYHKITUH.
XapaKkTepU30BaTh JICKTPOHHOE CTPOCHHUE
aTOMOB XMMUYECKUX JIeMEHTOB 1-4
[IEPUOJIOB, UCTIOJIB3Ys TOHATHUSA S-, P-, d-
PIIEKTPOHHBIE OPOUTAIIN, YHEPTETUUECKUE
ypoBHH. OOBSICHATH 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XUMHUYECKUX
PJIEMEHTOB U UX COCIMHEHUM 110
nepuoam u rpynnam [lepuoanyeckon
cucrtemsl /1. . Menaeneena

36



snemeHToB [[.1. MenaeneeBa B pa3BUTUH
HAYKHU.

JKCIepUMEHTAJbHbIE METOAbI
HU3Yy4YeHUs BelIeCTB U UX NpPeBpPalllecHU:
* JleMOHCTpanuu:

Buael Tabaun «Ilepuoaudeckas cucrtema
XUMHUYECKHUX 3aemeHToB 1. M.
MeHeieeBay

1.2

CrpoeHne BemecTsa.
MHoroo6pasue
BEILECTB

Ctpoenue BeniecTBa. XUMUYECKas CBSA3b.
Buapl (KoBajieHTHAsI HETIOJSIpHAS U
MOJIsIpHAs, MOHHAS, METAJTINYECKas) U
MEXaHU3Mbl 00pa30BaHUS XUMUYECKON
CBs13U (OOMEHHBIN U TOHOPHO-
aKIenTOpHBIN). BogopoaHas cBs3b.
BaneHTHOCT®D.
DJIEKTPOOTPHULIATEILHOCTh. CTENEHb
okuciieHusi. KaTHOHbBI U aHUOHBI.
BemectBa MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOT'O CTPOEHHUSI. 3aKOH
MMOCTOSIHCTBA COCTaBa BellecTBa. T HUITbI
KPUCTAUTMYECKUX PEIIETOK U CBOMCTBA
BEIICCTB.

[loHsATHE O TUCTIEPCHBIX CUCTEMAX.
HctunHbie pacTBOphl. KonnuecTBeHHBIE
XapaKTEPUCTUKH PACTBOPOB (MaccoBast
110J1s1 BELIECTBA B PACTBOPE).

PackpbIBaTh CMBIC U3y4a€MbIX OHATHN
(BBIACIISITH UX XapaKTEPHBIC MPU3HAKH) U
MPUMEHSITh 3TU TIOHSTUS MPU OMUCAHUHT
COCTaBa U CTPOCHMUS BEIIECTB, JJIs
0OBSICHEHUS OTACIbHBIX (PAKTOB H
SIBJICHHUH.

OrnpenensaTs BUAbI XUMUYECKON CBSI3U
(KOBAJICHTHOM, MOHHOM, METAJTTHYECKOM,
BOJIOPOJHOM) B COCTMHEHUSX; THIT
KPUCTAJTMYECKON PEIIETKH KOHKPETHOTO
BeniecTBa. OnpenensaTs BAJICHTHOCTh U
CTEIICHb OKMCJICHUS XUMHYSCKHX
PJIEMEHTOB B COCIMHEHUSX PA3IUIHOTO
coctaBa. [I[poBOUTH BEIYUCIICHUS C
HCIIOJIb30BAHUEM ITOHSITHS «MacCOBast
T0JIs1 BEIIIECTBA B PACTBOPEY.

BJ'I&I[CTB N3y4aCMbIMHU XUMHUYCCKUMU

37



Knaccugukanus HeOpraHMuecKux
coenuHenui. HomeHnkmnarypa
HEOPraHUYECKUX BEILECTB.
JKCIEepUMEHTAJIbHbIEC METObI
M3y4eHMs BeleCTB U UX NMpeBpaLleHuil:
* JlemoHCcTpanuu:

- MOJIEJIM KPUCTAJUTMYECKUX PEIIETOK.
* PacuérHeble 3anaun:

- pacyeThbl C UCIOJIb30BAHUEM TTOHITHS
«MaccoBasi J10J151 paCTBOPEHHOTO
BEILIECTBA»

[TOHATUSMH.

OOBICHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOM PEAKIMU OT PA3ITUYHBIX
(hakTOpOB.

Onpenensatb XapakTep CMEIIECHUS
XUMHUYECKOTO PABHOBECHUS B 3aBUCUMOCTH
OT BHEIIHEro Bo3aencTBUs (mpuHIuI Jle
[atenbe). CocTaBiATh ypaBHEHUS
pEaKLMi pa3InYHbIX TUIIOB; IIOJIHBIE U
COKpalIEHHBIE YPABHEHUS pEaKLIUN

1.3

XHUMHUYECKHE PCaKIHU

Xumnyeckas peakuus. Knaccupukanus
XUMUYECKUX PEAKLUNA B HEOPTraHUYECKOU U
OpraHWYECKON XUMHUH. 3aKOH COXPAHECHHS
MacChbl BEILIECTB; 3aKOH COXPAaHEHUS U
[IPEBPALLEHUS SHEPTUN NTPYU XUMHAYECKUX
pPEaKIUsX.

CKOpOCTh peakuuu, €€ 3aBUCUMOCTb OT
pa3nuyHbIX pakTopoB. OOpaTUMBbIe
peakuuu. XUMUYECKOE PAaBHOBECHE.
@DakTOpBbI, BIUAIOIIME HA COCTOSTHUE
XUMHAYECKOTO PAaBHOBECHSI.

[Tpunnun Jle [IaTenbe.
DIIEKTPOIUTHYECKAS JUCCOLAALINS.
CunbHble U cradbie daeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIa,
HEUTpalibHAasl, ET0YHast. BogopoaHbii

MOHHOTO OOMEHA, YYUTHIBAs yCIOBUA,
[PU KOTOPBIX 3TU PEAKIIUU UAYT J10
KOHIIA.

M cronb30BaTh €CTECTBEHHO-HAYYHbBIC
METO/IbI TO3HAHUSI - IPOBEJICHHUE,
HAOJIOICHUE U OMTUCAHNE XUMHUYECKOTO
DKCIIEpUMEHTA (JIEMOHCTPAIMOHHBIE U
1a00paTOPHBIE OMBITHI, TPAKTUUECKUE
PabOTHI): IO OIIPEIACIICHUIO CPEIbI
BOJIHBIX PACTBOPOB BEIIECTB, PEaKIINil
WOHHOTO OOMEHA, BIUSHUIO Pa3TUIHBIX
(haKTOpPOB Ha CKOPOCTh PEAKITUH.
CrnenoBath nMpaBujIaM MOJIb30BaHUS
XUMHUYECKOM MOCyI01 1 1a00paTOPHBIM
000py10BaHUEM.

[IpencraBiATh pe3yabTaThl
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noka3zarenb (pH) pactBopa. Peakiumn
MOHHOTO OOMEHa B OpraHUYEeCKOH U
HEOPTaHUYECKON XUMHUH.
OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE
peakiuu. [lonsatue 00 anexTponnse
PaCIlJIaBOB U PaCTBOPOB COJIEH.
[IpuMeHEHUE ANEKTPOIIH3A.
JKCNepUMEHTAIbHbIE METOAbI
U3yUYeHHUS BelleCTB M UX NMpeBPallleHHUii:
* JlemoHCTpanuu:

- pa3JIoKEHUE MEPOKCUAa BOAOPOAA B
MPUCYTCTBUM KaTaau3aTopa.

« JJaGopaTopHbIe OMBITHI: - TPOBEACHUE
peaKIuii HOHHOTO OOMEHa;

* OIpEJeJIEHUE CPEbl paCTBOPOB BEIIECTB
C IOMOIIIBIO0 YHUBEPCAIIHLHOTO UHIUKATOPA.
* IIpakTnueckue paboOTHI:

Ne 1. Biiusaue paznuyHbix (akTOpoB Ha
CKOPOCTh XMMHYECKON PEAKIIUU.

* Pacuérnspie 3amaun:

- pacyeThl 0 YPaBHEHUSIM XUMHUUYECKUX
peakIuii, B TOM YUCJIE TEPMOXUMHUYECCKUE
PacUETHI

XUMHUYECKOTO IKCIIEpUMEHTA B (hopme
3allMCH YPABHEHUN COOTBETCTBYIOIIUX
PEaKLUUM U JeaTh BBIBOJbI HA UX OCHOBE.
[[pOBOINTH BBIYUCIICHUS 110 YPABHEHUSIM
XUMHUYECKUX PEAKIUI, B TOM YHCIIE
TEPMOXUMUYECKNE PACUETHI

Wroro no pasneny

13
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Pasznes 2. Heopranuyeckasi Xumus

2.1 Meramuisl

6

Mertainel. [lonoxeHne MeTanos B
[lepuonueckoi cucteMe XMMUYECKUX
piieMeHTOB. OCOOEHHOCTH CTPOCHUS
PIIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB.
OO6mue pu3nyeckue CBOMCTBa METAJIJIOB.
[IpruMeHeHnEe METAIIIIOB B OBITY, IPUPOJIC U
TexHuke. CIUiaBbl METAILIOB.
DIEKTPOXUMHUYECKUI PSJT HATPSKEHUIM
MeTasuioB. O0me crnocoObl MOIYYeHUS
MetauioB. Kopposus metaioB. CriocoOsl
3aIUTHI OT KOPPO3UHU.

OO011ast XxapakTepUCTUKA METAJIIOB
rinaBHbIX noarpyni (IA-rpymma, HHA-
rpynna) [lepuoguueckoil cuctemsl
XUMUYECKUX 3JIEMEHTOB. AJIFOMUHUI.
AM@oTepHbIE CBOMCTBA OKCHIA U
TUAPOKCUIA ATTFOMUHUS.

OO61ast xapaKTepUCTHUKA METAJIIIOB
no6ouHbix noarpymi (b-rpymnm)
[leproauyeckoil CUCTEMbl XUMHUYECKHUX
PIIEMEHTOB: MEJlb, IIMHK, XPOM, JKEJIe30.
BaxHenmue coeIMHEHNUS METAII0B
(OKCHIBI, TUAPOKCHUIBI, COJIH).
IKcNepUMEHTAIbHbIE METOAbI
U3yUYEeHHUS BelleCTB M UX NMpeBPalleHHUii:

PackpbIBaTh CMBIC] U3y4a€MbIX MOHATHN
(BBLACIISITH UX XapaKTEPHBIC MPU3HAKH) U
MPUMEHSITh 3TU TIOHSTUS PU ONUCAHUUI
COCTaBa U CTPOCHMUS BEIIECTB, JJIA
O0OBSICHEHUS OTACIBHBIX (PAKTOB U
SIBJICHUH.

OOBsCHATH 00IIIHE 3aKOHOMEPHOCTH B
W3MECHCHHUHU CBOMCTB DJIEMEHTOB -
METaJVIOB M UX COCMHEHUN C YUYETOM
CTPOCHUS UX aTOMOB U TIOJIOKEHHUSI B
[leproauyeckoi cucTeMe XUMUYECKUX
hiaemeHToB [l. 1. MeHnpaeneena.
XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHUYCSCKHE CBOMCTBA METAJIIOB, UX
BAKHEUIINX COCIUHEHHM, TOATBEPKIAs
PTO ONKMCAHWE MPUMEPAMH YPABHEHUU
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIMIA;
MPUMEHEHUE METAJIJIOB B PA3JIMUHBIX
00J1aCTSX, a TAK)KE UCIIOJIb30BAHUE UX JIJIS
CO3/IaHUsI COBPEMEHHBIX MaTEpHUAJIOB U
TCXHOJIOTHUH.

OnuceIBaTh CIIOCOOBI 3aIIMTEI METAJIJIOB
OT KOPPO3HH.

PaCKpBIBaTI) CYIIHOCTb OKHUCIIMTCIIbHO-
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* JleMOHCTpauu:

- KoJuIeKIus «MeTasuibl U CILIaBbD».
» JJaGopaTOpHBIE OIBITHI:

- B3aMMOJICHCTBUE TUIPOKCU]IA
ATIOMUHUS C PACTBOPAMHU KUCJIOT U
IeJI0YeH;

- KauyeCTBEHHBIE PEAKIIUHM HA KATUOHBI
METaJIOB.

- IIpakTtuyeckue pabOTHI:

Ne 2. Pemenue skcnepuMeHTAIBHBIX
3a1a4 1o TeMe «MeTaby.

* Pacuérnpie 3amaun:

- pacueThl Macchl (00beMa, KOJIMUECTBa
BEIIECTBA) MPOJYKTa peaklnu, €Cliu
OJIHO U3 BELLECTB JaHO B BUJIE pacTBOpa
C OMNPEAECICHHON MacCOBOM JIOJIEH
PacCTBOPEHHOI'O BEILIECTBA
BOCCTAHOBUTEIBHBIX PEAKIUN
IIOCPEACTBOM COCTaBJICHUS
ANIEKTPOHHOIO OanaHca 3TUX PEAKIUH.
IIpoBOaUTE peakiuu, NOATBEPKAAIOIINE
XapaKTEepHbIE CBOMCTBA U3Y4aeMBbIX
BEILIECTB, PACIIO3HABATH ONBITHBIM
IIyTEM UOHBI METAJLIOB,
IIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/bI [IO3HAHUS - IPOBEJICHHUE,

HAOJIIOJICHUE U OITMCAHUE XUMHYECKOTO
AKCIIEpUMEHTA (AEMOHCTPAMOHHBIE U
71a00paTOPHBIE ONBITHI, TPAKTUYECKHUE
paboTHI).

IIpencraBiATs pe3ysIbTaThl
XMUMHUYECKOTO IKCIIEPUMEHTA B popMe
3aMKMCH YPaBHEHUN COOTBETCTBYIOIIMX
peaklMii U JenaTh BBIBOJIbI HA UX
OCHOBE.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOH MOCY10i1 1 1a00paTOpHBIM
000py10BaHUEM.

[TpoBOAUTH BHIYHMCIICHUS TIO
YPaBHEHUSAM XUMHUYECKUX PEAKIIUM.
CamMOoCTOATENBHO MIAHUPOBATH U
OCYULIECTBJISITh CBOIO [T03HABATEIIBHYIO
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IESITEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IPyNIoBOi yueOHOU
EeATEIIbBHOCTH
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2.2

HemeTtamsl

Hemeramibl. [lonoxkeHne HeMeTalIoB B
[leproauyeckoi cucTeMe XUMUYECKUX
hnemeHToB .M. MenaeneeBa u
OCOOEHHOCTH CTPOCHHSI aTOMOB.
du3nvecKue CBOMCTBa HEMETAIIIOB.
AJUTOTPOTIHSI HEMETAILIOB (Ha MpUMepe
KHUCJI0poaa, cephl, hochopa u yriepoaa).
XUMHUYECKHE CBOMCTBA BAKHEUIIINX
HEMETaJUIOB (TaJIOT€HOB, CEPhI, a30Ta,
dbocdopa, yriaepona u kpemuus). OKCUIBI
HeMmeTaiuioB. Kucnopoaconepxaiue
KUCJIOTHI. BOJIOpOIHbIE COeAMHEHUS
HEMETAJLIOB.

JKCNepUMEHTAIbHbIE METOAbI
U3yUYEeHUS BeleCTB M UX NMPeBPAIeHHUI:
* JlemoHcTpanuu:

- 00pa3iibl HEMETAJIIOB;

- B3aMMOJENUCTBUE MEIU C a30THOU
KHCJIOTOM Pa3JINYHON KOHLIEHTPALIUH.

- JlaBopaTopHbIe OIBITHI:

- KAYECTBEHHbBIEC PEAKI[MM HA AaHHUOHBI U
KAaTUOH aMMOHHUSI.

PackpbIBaTh CMBICIT N3yYa€MbIX MTOHSATHI
(BBLIETATH UX XapaKTEepPHBIE PU3HAKN) U
[IPUMEHSTh 3TU NOHATHS MPU ONUCAHUU
COCTaBa M CTPOEHUS BEUIECTB, JJIs
O0OBSCHEHUSI OTACIbHBIX (PAKTOB U
SIBJICHU.

OOBsICHATH 00LIME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB HEMETAJIOB U UX
COEMHEHNH C YYETOM CTPOCHUS UX
aTOMOB U ITOJIOKEHHUs B [lepnoanueckon
CUCTEME XUMHYECKUX 31emMeHTOoB JI. U.
MeHeneena.

XapakTepu30oBaTh (OMUCHIBATH) OOIITHE
XUMUYECKHE CBOMCTBA HEMETAJIOB, UX
BAKHEUILNX COCIUHEHHM, TOATBEPKIAs
HTO ONMCAaHWE IPUMEPAMU YPaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH.
XapakTepu30BaTh BIUSHUE HEMETAIJIOB U
WX COCIMHEHUI Ha )KMBBIE OPTaHU3MBI;
OMKCHIBATH MPUMEHEHUE B PA3IMYHBIX
00JacTAX MPaKTUYECKOM 1eATeIbHOCTH
YeJI0BEKa.
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* [IpakTHueckue pabOTHI:

No 3. PenieHue skcrepuMEHTaIbHBIX 33/1a4
mo TeMe «HemeTaminy.

» PacuéTHbIe 3a1aUM:

- pacueThl Macchl BEIlleCTBa UM 00beMa
ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MACCE WM 00BEMY OJIHOTO U3
YYaCTBYIOIIUX B PEAKI[MN BEIIECTB;
pacueThl Macchl (00beMa, KOJIMUeCcTBa
BEIIIECTBA) MPOAYKTOB PEAKIINU, €CITU OJHO
13 BEILIECTB UMEECT MPUMECH

[loaTBEpKOaTh CyIIECTBOBAHUE
FEHETUYECKOU CBSI3H MEXKIY
HEOPraHUYECKHUMU BEMIECTBAMH C
[MOMOIUIBIO YPABHEHUI COOTBETCTBYIOIIHNX
XUMHYECKUX PEAKIUN.

PackpbIBaTh CYIIHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLIUN
[TOCPEACTBOM COCTABIICHHS JJIIEKTPOHHOTO
Oastanca sTux peakiuii. [[poBoauTh
PEAKINH, TOATBEPKIAOIINEC

2.3

CBs13b
HEOPTaHUYECKUX U
OpraHUYECKUX
BEIICCTB

Heoprannueckue u opraHu4ecKue
kucaoTel. Heopranmueckue u
opraHuyeckue ocHoBaHus. AMdOTepHbIE
HEOPTaHWYECKUE U OPTAHUYECKHUE
coenuHeHwus. I eHeTnueckas CBSI3b
HEOPraHWYECKUX U OPraHUYECKUX BEIICCTB

XapaKTEepHbIE CBOMCTBA U3Y4aeMBbIX
BEIIICCTB, PACIIO3HABATH ONBITHBIM ITyTEM
AQHHUOHBI, IPUCYTCTBYIOLIME B BOJHBIX
pacTBOpax.

M crionb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI IO3HAHUA - IIPOBEJICHUE,
Ha0JII0/IEHUE U ONMCAHUE XUMHYECKOTO
DKCIIEpUMEHTA (AEMOHCTPAlMOHHBIE U
1a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboThI).

[IpencraBiATh pe3yabTaTbl XUMAYECKOIO
DKCIIEpUMEHTa B (hopMe 3aIncu
YPAaBHEHUM COOTBETCTBYIOIIUX PEAKIIUN U
J1€J1aTh BBIBOJIBI HA UX OCHOBE.
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CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCY101 U 1a00paTOpHBIM
00opyI0BaHUEM.

[[pOBOINTE BBIYMCIICHHUS 110 YPABHEHUSM
XUMUYECKUX peakiuil. CaMOCTOSITENIEHO
[JJAHUPOBATH U OCYIIECTBISATH CBOIO
[MO3HABATEJIbHYIO JEATEIbHOCTD;
MPUHUMATh AKTUBHOE YYaCTHE B
rpynnoBOil y4eOHOU AeSTENbHOCTH

Wtoro no paszneny 17
Paszngea 3. XumMus ¥ :Ku3HbL
3.1. XuMus u Ku3Hb 4 Ponb xumnu B o0ecreueHun PackpbIBaTh poJib XUMHUU B PEIICHUU

PKOJIOTUYECKOM, IHEPTeTUUECKON U
MUIIEeBONM 0€30MaCHOCTH, Pa3BUTHH
MenuiHbL. [ToHSITHE O HAYYHBIX METOAaX
MMO3HAHUS BEIIECTB U XUMHYECKUX
PEAKIINH.

[IpencraBienus: 00 OOIIMX HAYYHBIX
MPUHITUIIAX MPOMBIIIJIEHHOTO MTOJIy4YeHUS
BOKHEHIIIMX BEIIECTB (Ha MpUMepax
MPOM3BOJICTBA aMMHAaKa, CEPHOM KUCIIOTHI,
MeTaHoJIa).

UeioBeKk B MUPE BEIIECTB, MATEPUAIIOB U
XUMHYECKUX PEAKIMi: XUMUS U 3]J0POBbE
YeJI0BEKa; MpaBujia UCIIOIb30BaHUS
JIeKapCTBEHHBIX

HPHEPreTUYECKUX, ChIPHEBBIX U
HKOJIOTMYECKUX MPOOJIEM YEIOBEYECTBa,
OMKCHIBATH OCHOBHBIE HAPABIICHUS
Pa3BUTHS XUMHUYECKOW HAyKU U
TEXHOJIOTHH.

[IpuMeHsTh paBuia 6€30MacHOro
oOpallieHusI ¢ BEIIECTBAMH,
MCII0JIb3YEMbIMH B IOBCETHEBHOM JKU3HH,
MpaBuJia IOBEJICHUS B 1IEJIAX COepeKeHUs
310POBbS U OKPYKAIOLIEH TPUPOIHON
Cpelibl; TOHUMAaTh Bpe (OMacHOCTD)
BO3JICHICTBHSI HA )KUBbIE OPTraHU3MBbI
OTPEETICHHBIX BEUIECTB CMBICII
nokazarens [IJIK, mosicHATh
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I[IPCIIapaToOB, IIpaBUJIa 0e30macHoOro

WCITOJIb30BAHUS TIPETapaToOB OBITOBOM Ha IPUMEPAX CIIOCOOBI YMEHBIIICHUS U
XMUMHHU B [TOBCEHEBHOM KU3HU. BBITOBast [MpepoTBpaleHus uX BPEIHOTO
XUMHUYECKasi TPaMOTHOCTb BO3JICHCTBHUS.

AHaJIN3UPOBATh U KPUTUUYECKU OLICHUBATH
nH(MOpMaIUIO, CBSI3aHHYIO C
XUMHAYECKUMU MPOLECCAMH U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYKAIOIIEH
Cpensl.

M cronb30BaTh MOTYyUYECHHBIC 3HAHUS U
MpeCTaBICHUs O cpepax esaTeIbHOCTH,
CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMU
TEXHOJIOTUSIMU, KaK OCHOBY JJIS
OpHEHTAIlMU B BBIOOpE CBOEH Oyayiien
Mpo(eCCUOHAILHOM IESITEIbHOCTH.
[IpuHUMaTh yyacTre B 00CYKIECHUU
Mpo0JIeM XUMHYECKON 1 AKOJIOTHUECKOM
HaIpPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3HIIHIO TI0 pobdiieMe u
MpeiaraTb BO3MOYHBIE ITyTH €€

pEIICHUS
Wroro no pazneny 4
OBILEE KOJIMYECTBO 34
UACOB I10 ITPOTPAMME

46



